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* Named DBL by its discoverer, it presaged an important place in the tool steel 
industry, even from its very discovery four years ago. Laboratory tests stimulated 
this enthusiasm. Now, glowing reports from users prove DBL worthy of serious 
consideration wherever high speed steel is used. In shop practice it requires no 


extra equipment or elaborate process. It contains less tungsten. If you have not 
yet tried it, order enough for a comprehensive test. 


Complete shop practice is available to you 
in a certified Data Sheet. Write for it. 












An Allegheny Ludlum periodical narrating late practice 


\ by and forecasting a bit of the future. If you are not 


receiving it, write to us on your company stationery. 
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ACCURACY: 


»s the difference 











LAYTHINGS of the rich rapidly become avail- Accuracy has been a tradition at Pratt & 
wn to all. Accuracy makes the difference. Whitney since 1860. Today over 2000 skilled 
Accuracy—the kind that means machine tool pre- Pratt & Whitney craftsmen carry on that tradi- 
cision to ten-thousandths—is a boon to mankind. tion. Every machine tool, every cutting tool, 
It has multiplied leisure in the wake of increased every precision gage built by these men trans- 
production and lowered costs. It has given our mits Pratt & Whitney accuracy to the products it 
generation the magic of low cost transportation, makes. When you buy new equipment be sure to 
the radio and countless other products that investigate Pratt & Whitney precision machine 
eliminate drudgery and add to the joy of living. tools, small tools and gages. They pay dividends. 


PRATT & WHITNEY 


a Division Niles-Bement-Pond Company - Hartford, Connecticut, U.S.A. 
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WE hereby announce 
our 1940 Catalog. 


It contains 128 pages illustrating various types 
of gages and measuring instruments of ad- 
vanced design, together with specifications and 
valuable data for your production and inspec- 
tion requirements. 


It also includes the latest in dial indicators con- 
forming to the recently adopted American 
Gage Design Standards. 


A request will bring your copy. 


STANDARD GAGE CO., nm 


POUGHKEEPSIE, NEW YORK 
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THE RESULTS OF A NEW AND SUPERIOR METHOD OF MANUFACTURING—PATENTED BY HOLO-KROME 





HOLO-KROME 


FIBRO FORGED Socket Screws 


TRADE MARK 


the Socket Screws 
that have “Everything!” 


QUALITY... 


The exacting daily applications of 
Users prove the outstanding Qual- 
ity of FIBRO FORGED Screws. 


ACCURACY ... 


Endless checking and gauging dur- 
ing manufacturing operations plus 
a final individual hand inspection 
Guarantees Holo-Krome Accuracy. 


FINISH .. . 


The New Lustrous Black Finish— 
a definite feature of tremendous 
importance in Product Design. 


The exclusive H-K method of TEN- 
TOR Testing Guarantees UNFAILING 





PERFORMANCE. 
er, 
y> 
HOLO-. 4, KRO M £ 
THE HOLO-KROME SCREW CORP. HARTFORD, CONN. 
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20-ton Hydraulic straightening press 


HANNIFIN HYDRAULIC 
STRAIGHTENING PRESSES 


@ Increased production and greater accuracy in 
straightening and similar operations is provided 
by the “Infinitely Variable Pressure Control,” an 
exclusive Hannifin development. A single hand 
lever (or foot pedal) gives complete control of 
pressures exerted by the ram. An approach posi- 
tion is provided, giving rapid approach stroke at 
nominal pressure. Further movement of the cuon- 
trol lever causes increasing pressure to be exerted 
by the ram, infinitely variable, always under 
sensitive and accurate control. Release of the 
control lever returns the ram to top position. 


Ram pressure is shown on a gauge graduated 
in tons, for simple handling of operations requir- 
ing specific pressures. An automatic inspection of 
press-fit can be incorporated. 

This pressure control is available for many 
types of Hannifin hydraulic presses for straight- 
ening, forcing, and similar work. Bulletin 47, with 
full description, will be sent upon request. 


Bulletins describing Hannifin Products 
sent upon request. 
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12-ton ““ Hy-Power™ stationary press 
for multiple riveting 


“HY-POWER” HYDRAULIC RIVETERS, PUNCHES, PRESSES 


@ The exclusive “Hy-Power” automatic operating cycle, with its simple push button control, 
permits easy maintenance of high production rates, with an ease of handling that greatly 
simplifies many types of production operations. The “Hy-Power” operating cycle includes: 1. 


35-ton “Hy-Power™ portable riveter with goose-neck yoke 


Rapid advance stroke; 2. Automatic high pressure working stroke; 3. Automatic reversal at 
peak pressure; 4. Rapid return stroke. The motor driven ‘“Hy-Power” pressure generator idles 
at zero pressure between cycles. Speeds range from 1'4 to 3 seconds for 3 to 4 in. stroke units. 

Hannifin “Hy-Power” hydraulic equipment is available in many portable and stationary types, 
capacities 7% to 50 tons, for riveting, punching, pressing, stamping, forming, multiple punching 
and riveting, and similar operations. Also Hannifin’Allen” Pneumatic Riveters for structural work. 
Write for Bulletin 42 describing many types. 


OTHER HANNIFIN PRODUCTS 


Standard and special Hydraulic Presses ¢ “Allen’’ Pneumatic Riveters « 
Pneumatic Arbor Presses e Platen Presses e¢ Hydraulic Cylinders « Pneumatic 
Cylinders « Air Operated Chucks and Vises ¢ Air Control Valves e Pressure 
Regulating Valves * Double-acting Rotating Air Cylinders for Chuck Operation 


HANNIFIN 


MANUFACTURING COMPANY 
621-631 South Kolmar Avenue - Chicago, IIlinois 


Detroit Representative: R. A. Bean, Hayward Building, 
4829 Woodward Avenue, Teleph Columbia 4949 
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NOT for Today 
BUT FOR TOMORROW! 


AN EDITORIAL 
By 
A. E. RYLANDER 


S foreign nations build up resources for war, and as our own government quietly 

prepares for a possible M day, American industry faces a paradoxical situation. 
Foreign demand on American manufactured goods results in an inordinate domestic 
demand for tools, machinery and mechanical equipment for their processing. Demand 
is obsoleting the comparatively modern, the while rising labor costs necessitate the 
ultimate in cost-saving equipment. Coincidentally, the foreign powers place heavy 
orders with American machine tool builders, orders that, because of emergency, must 
be promptly filled. The machine tool builders, then, are faced with the choice of meet- 
ing foreign demand at the expense of domestic business, and of risking a future 
domestic market if the immediate demands of foreign buyers are met. Truly a dilemma 
that would tax the wisdom of a Solomon! 


As the situation becomes acute, and domestic deliveries in certain lines are quoted 
in ‘41 or later, there is an undercurrent of dissatisfaction, an imputation that the machine 
tool builders are selling out the future for the profits of the present. Well, there is 
nothing new in that, since a somewhat similar condition prevailed during the previous 
war. But then, America produced munitions even when overtly neutral and American 
industry was “educated” at the expense of foreign belligerents. Knowing what hap- 
pened to domestic industry when the armistice was declared, we should profit by a 
previous lesson. 


As we see it, the issue is rather clear cut, and entirely in harmony with editorial 
opinion previously expressed in ‘The Tool Engineer.’ Conceding that the filling of for- 
eign orders is entirely legitimate—it is good business—it is equally logical that, when 
the inevitable slump comes at the end of the war, future business for American machine 
tool builders must come from domestic buyers. Therefore, the domestic market should 
be favored over all others, even if this means an unprecedented plant expansion at 
this time. If this phase is not considered on its merits, American industry may have to 
work with obsolete equipment whereas foreign competitors will have an edge with the 
latest developments. 


There is, of course, the consideration that plant expansion may leave industry 
“land poor,” i.e., with holdings in real estate beyond immediate peacetime needs. But 
that is a lesser risk, as we see it, than dropping suddenly from the crest of a boom 
wave to the nadir of depression. We've gone through that, and once is enough. The 
risk can be largely mitigated by careful planning for the future. Let us, now, devote 
time and energy toward building up domestic markets, by which is meant the entire 
western hemisphere. It can be done, must be done for the sake of our economic sal- 
vation. There is nothing selfish in this proposition, rather, it is practically unselfish. 


We know, by now, the causes of depression—especially the cause of post-war 
depression. That cause is largely putting all ones eggs into one basket, then having 
the bottom drop out of the container. In extreme circumstances, only a minority of 
American citizens would be called to the colors in the event that we be drawn into war, 
and only a minority would actively serve those at the front. Everybody, including 
fighters and those who supply, would be the better off if the majority lives naturally, 
pursues wonted occupations and buys as per habit. Then, when peace comes, the let- 
down on war materials and the return of the soldiers should cause but little confusion. 
There will be a going business for our fighters to turn their hands to, a host of em- 
ployed to buy the products of the machine. More, with modern equipment, American . 
industry will have an enviable lead on foreign competitors. 


War, we admit, is a grim business, in which one must fight to live. But there is 
always the aftermath, which so far does not seem to have been considered, and which, 
for the masses of the people, may be worse than the exigencies of war. As, for instance, 
malnutrition and despair, moral and physical degeneracy, a younger generation 
growing up without gainful employment and prey to the preachers ofdefeatism. We 
have the brains and intelligence to build for the future, but we must- break ground 
now, before the deluge. Tomorrow may be too late. 


THE TOOL ENGINEER FOR JANUARY, 1940) 




















MARCH 7TH, 8TH AND 9TH ARE DATES FOR 1940 A.S.T.E. ANNUAL CONVENTION 





New York, more than any other 
city in the world, offers almost 
endless opportunities for enter- 
tainment and enrichment in ex- 
periences and pleasures. 


There, within the boundaries of 
a small island, with only the 


New York-- 





expense of “small change,” you 
can rub elbows with nationali- 
ties from all the world, sample 
the world’s best in entertain- 
ment and study museum col- 
lections of the world’s art and 
science. (Photo Courtesy N2w 
York Central Railroad.) 


scene of 1940 Annual Meeting 


“EDUCATION” —THEME OF TECHNICAL SESSIONS 


LANS for the American Society of 

Tool Engineers’ Annual National 
Meeting are rapidly nearing comple- 
tion. What is expected to be one of the 
largest meetings yet held by the young 
but virile Society will provide the first 
opportunity of the National Member- 
ship to trek Eastward—to the largest 
city in the world, and to a convention 
packed full of meaty technical sessions 
and entertainment features you nor 
your family will not want to miss. Yes, 
we said family, for definite arrange- 
ments are being made to include lady 
A.S.T.Eers—particularly the wives of 
A.S.T.Eers from coast to coast and frorn 
Canada to the Gulf. 

New York City is a marvelous place 
to go—to see things—to do things—to 
go places. No city of the world pro- 
vides more opportunity for a liberal 
education in art and music, in educa- 
tion and recreation, in ‘much for little’”’ 

. no city of the world is more richly 
open-handed in welcome. It provides 
Tool Engineers and their ladies a never- 
ending array of new sights and new ex- 
periences with ample opportunities for 
pleasure and a change of scene. Plan 
now to attend. 

The New Yorker Hotel, having the 
largest number of rooms of any hotel 
in New York City, will be headquarters 
for the meeting. In this tremendous 
hostelry are all facilities for your every 
need. It is a self-contained unit with its 
own hospital, its own laundry, bakery, 
cold storage plant—even its own power 
house providing its own light and heat 


—a city in itself—an excellent place for 
meetings and the A.S.T.E. Headquarters. 


Program 

The dates for the meeting have been 
definitely set for March 7th, 8th and 
9th, 1940. The meeting will include the 
A.S.T.E. Directors’ Meeting, all national 
committee meetings, numerous techni- 
cal sessions and symposiums and the 
third and final report of the A.S.T.E. 
Fact-Finding Committee. 

“Education” is the theme of the 1940 
National Meeting. In New York is pro- 
vided a splendid background for edu- 
cation in seeing the greatest and larg- 
est city in the world, in the technical 
sessions, in hearing the nations greatest 
authorities and in discussions with other 
Tool Engineers of mutual problems and 
processes to aid you gain a better grip 
and a better understanding of your job 
and your profession. This year there 





Technical Subjects 
to be Covered 


Economic Tooling 
Production of Precision Small Gears 
Tooling for Plastics 
Screw Machine Tooling 


Punches and Dies for Large and Small 
Products 


Tool Engineering Education 
Cutting Tools and Materials 





Third Report—’’Factors Which Contribute 
to Unemployment and a Lower Standard 
of Living” 











will be no A.S.T.E. Machine and Tool 
Progress Exhibition in connection with 
the Annual Meeting as in the past two 
years, and thus is provided an even 
greater opportunity to attend each and 
every worthwhile symposium and ses- 
sion which has been so carefully 
planned for your instruction and in- 
terest. 


Subjects Announced 


Among the subjects to be discussed 
are “Economics of Tooling,” “Produc- 
tion of Precision Small Gears,"’ "Tooling 
for Plastics,”” “Screw Machine Tooling,” 
“Panches and Dies for Large and Small 
Products,” "Tool Engineering Educa- 
tion” and "Cutting Tools and Materi- 
als.” The third and final report of the 
Fact-Finding Committee will also be 
given. It is entitled ‘Factors Which 
Contribute to Unemployment and a 
Lower Standard of Living.” 

An outstanding aim of this year’s 
meeting will be to develop a formula 
to ascertain economic tool cost based 
on volume of production. It is expected 
that enough information will be ob- 
tained through the various papers to de- 
velop such a formula or to establish a 
method for determining proper tcol 
costs when variables such as value of 
unit to be produced and production 
schedule are known. 

Another objective of the meeting this 
year will be to develop a plan whereby 
the American Society of Tool Engineers 
may sponsor courses in Tool Engineer- 

(Continued on page 40) 
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PRODUCTION PRODUCTION 


“The ‘Greenfield’ engineer who sug- 
gested the use of ‘Maxi’ taps on this 
job gave us advice that has turned 
out to be the best possible insurance 
against production loss in our plant,” writes this 
Pennsylvania Manufacturer. 

“We were tapping seamless steel tubing. Our 
best previous record was 80 holes per tap. With 
a ‘Maxi’ tap we threaded 1200 holes on the same 
job without grinding, and as far as we could see 





the tap showed absolutely no signs of wear.” 

“Maxi” taps insure against production loss 
in two ways—on tool costs and production 
time. The secret is the surface treatment which 
has been especially developed by “Greenfield” 
to meet modern requirements. You can always 
tell a “Maxi” tap by its jet black finish. We'll 
be glad to recommend one specially designed 
for your particular job. 


GREENFIELD TAP G DIE CORPORATION, GREENFIELD, MASS. 


Detroit Plant: 
2102 West Fort St. 





Warehouses in New York, Chicago, 
Los Angeles and San Francisco 


GREENFIEL 


In Canada: Greenfield Tap G Die Corporation 
of Canada, Ltd., Galt, Ontario 
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ELEMENTS IN THE DESIGN OF 


PORTABLE HYDRAULIC RIVETER FRAMES 





UNDAMENTALLY, frames used in 

both hydrautic and pneumatic 
squeeze riveting are big brothers of 
the small, screw type rivet extractor 
and squeezer used by bicycle repair- 
men in replacing links on sprocket 
chains. They are just stepped up for 
high power and speed, the latter im- 
plying a potential output of 10 rivets 
squeezed in 18 seconds or less. The 
rate depends on accessibility of rivets 
and handling of tool, partly on its de- 
sign. While special designs are neces- 
sary at times, as “scissor” and “‘alli- 
gator” types, these will not be dis- 
cussed here, neither will there be any 
attempt to lay down hard and fast 
rules. Rather, since design varies with 
application, we will be concerned here 
with the plain “C” frame, commonly 
used. 


First Consideration 

In designing hydraulic riveter 
frames, the first consideration is clear- 
ance. There is the hole—or pocket— 
where the rivet is to be squeezed. 
Clearance established, one builds 
strength into the resultant cross sec- 
tion, determined by the size of open- 
ing the product engineers have left for 
tooling. This may entail odd shapes; 
one takes advantage of every corner 
in which to pack an extra eth inch of 
metal if the tool is to stand up in use. 
And use, in hydraulic riveting, implies 
recurrently heavy loads with severe 
tangential and side strains as well as 
severe shock and, often, torsional 
strains. Loads range from 12 to 17 tons 
or more for 4. and % rivets, respec- 
tively, and heavy production may en- 
tail 800 blows or more per hour. 
Naturally, there is involved nicety of 
design, careful distribution of metal, a 
fine choice of material and careful 
processing. These elements will be 
considered in turn. 

If, having worked out a minimum 
cross section, it is found to be in- 
adequate, then obviously there is no 
sense in building a tool that is destined 
to failure. One resorts to other meth- 
ods. (In all fairness to the engineer, 
however, failure may not necessarily 
be due to faulty design or calculation, 
as will be shown later). Alternative 
methods are: Pneumatic squeeze rivet- 
ing, (similar in principle and very ef- 
ficient if somewhat less flexible) hot 
riveting, cold heading by press and 
cold expanded rivets. Each method has 
its exponents, although, in the writer's 
opinion, cold squeezing is the superior 
method, accessibility permitting use. It 
is silent and fast, the rivets used are 
cheap and obtainable in any com- 
mercial shape desired. Another factor 
in cold squeezing is the greater grip 
of the rivets; they stay put. 

Consider that a riveting press, for 


By A. E. RYLANDER 


SUPERVISOR, SPECIAL EQUIPMENT DESIGN, 
MIDLAND STEEL PRODUCTS COMPANY, 
DETROIT. 


cold heading, and powerful enough to 
drive two or three rivets simultane- 
ously but often as not used to drive but 
one, may weigh a ton or more. But the 
portable riveter, with work cylinder, 
hose, wiring and switch, will average 
a hundred pounds—practically nothing, 
as far as the operator is concerned if 
properly balanced. Without recom- 
mending any one system over the 
other, the choice rests between bring- 
ing the work to the tool and bringing 
the tool to the work. Where the work 
is cumbersome or heavy, the portable 
tool has decided advantages over the 
stationary. 

Referring to Fig. 1, we have a typ- 
ical C frame; work cylinder, clamp 
nut, dies and suspension yoke in phan- 
tom outline. For future reference we 
will call ‘‘A” the hub length, "“L” the 
gap, “D” the throat and "G" the cen- 
ter of gravity or neutral line. The pro- 
file is marked off as neck, body and 
beam. We will not go into dimensions, 
which would vary with application and 
work cylinder used; the illustrations, 
however, may be considered of good 
proportion. For various cross sections 
of beams, refer to Fig. 7. The shapes 
shown are typical, illustrative rather 
than applicable to any specific job. 

Cross section of beam determined, 
the next consideration is gap and 
throat depth, also determined by work 
to be processed. The gap embraces, in 
order, the length of work cylinder 
guide below the hub, (where clamp nut 
is applied) the length of dies required 
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and stroke. If a commercial work 
cylinder has 3” stroke, the stroke used 
should be less than 3” to allow for 
“cover run.” Preferably, stroke used 
should be as short as possible while 
leaving sufficient clearance for dies 
to pass over work. The throat depth 
is, naturally, determined by interfer- 
ences on part, but, the less the depth 
the smaller the cross section of body 
and, consequently, the lighter the tool. 
Having determined inside clearances, 
we arrive at inside profile, keeping 
angle of neck 20° or more, with enough 
clearance for work cylinder not seat 
and the largest radii that the job will 
permit. Outside profile is determined 
by proportioning metal to withstand 
load. 


Ideal Profile of Yoke 


Developed, the ideal profile would 
be analogous to a cantilever leaf 
spring, uniformly tapered from seat to 
end. (See Fig. 4). But ideals are the ex- 
ception rather than the rule in tool de- 
sign; we shoot at the ideal and arrive 
at the practical. The tapering develop- 
ment results in “spring,” so that load 
is distributed over a _ considerable 
length of frame, becoming ' absorbed 
toward the shoulder, i. e., juncture of 
body and neck. Now, while spring ab- 
sorbs shock and reduces hazard of 
breakage, too much will throw the 
dies out of line as the load comes on; 
the frame must go “solid” at the ap- 
proximate tonnage required to squeeze 
a given size of rivet. Hence, a com- 
promise to insure such solidity. 

Where interferences in product ne- 
cessitate a thin “flat” beam, as in 
Fig. 2, strength is acquired by increas- 
ing the width in disproportionate ratio 
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Figure 1. 
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to thickness. That is, the cross section 
would be greater than for a beam of 
normal depth. Offset frames, as in Fig. 
3, are not recommended due to twist 


under load. Where possible, such 
frames should be designed so that 
point “P” is tangent with center line 
or slightly ahead. Sometimes a job 
necessitates a goose-neck frame, as in 
Fig. 6, but these are heavy and 
awkward, must be “snaked” in unless 
extra long stroke is used. But a long 
stroke entails a long frame, with added 
weight, so, using standard stroke, we 
locate suspension eye at center of 
gravity with all attachments in place. 
Then, the frame “rolls” into position. 

A simple way to determine center 
of gravity of assembled unit is to draw 
frame, with work cylinder in place, on 
a sheet of cardboard. Then, cut out the 
picture and find center of balance with 
a common pin or thumb tack. In actual 
balance of frame, it should be as- 
sembled with work cylinder, then, a C 
clamp with sharp centers on screw and 
anvil can be used to accurately de- 
termine balance by trial. There are 
usually too many variables for ac- 
curate calculation, and the method sug- 
gested is quick and entirely practical. 

Referring back to Fig. 1, the writer 

has found that the suspension shown 
is preferable to a band clamped 
around the body or neck of frame. The 
latter is hard to put on and hard to 
take off, especially when high produc- 
tion demands quick replacement in 
case of tool failure. Besides, the band 
reduces clearances. In the method 
shown, three 46” holes are tapped in 
a milled face on hub, standardized as 
to center distance. That way, the en- 
tire frame assembly can be detached 
and replaced in a jiffy. Sometimes it 
is desirable to rock frame in all direc- 
tions, when a modified universal joint 
or gymbal mounting is used. As a rule, 
manufacturers of riveter frames do not 
recommend tapped holes, because of 
possible hardening cracks. They are 
entirely right; makers of equipment 
cannot afford compromises which 
might affect quality of their product. 
Such liberties are for engineers em- 
ployed by the users, who have spe- 
cific problems to work out. In the 
writer's experience, however, there 
have been no instances of frames fail- 
ing in service because of holes so 
tapped. 

Fig. 6 illustrates the several types of 
dies in common use; "’a” is a straight 
button die, ‘b’’ a button die with small 
shank, “c”’ a shoulder die and “e” a 
button die in which anvil radius cor- 
responds with radius of die. The latter 
is not good design, is resorted to only 
when product imposes close radial 
interferences. In this connection, 
product should be designed so that 
Y," rivets center in %.6" radii minimum, 

546” and %" in 56” and %” radii, mini- 
mum. Radius of frame, at die seat, 
(anvil) should be slightly less. Where 
rivets to be squeezed are in a pocket, 
so that work cylinder plunger must 
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pass interference, then clearance in 
product should be radius of plunger 
plus Ye’ minimum. This entails some 
cooperation between Product and Tool 
Engineers, with advantage to both. An 
important and related consideration 
since, product designed or modified 
to suit portable riveting, ample clear- 
ances reduce inventory of riveter 
frames as well as of hydraulic units. 

Still referring to Fig. 6, "e” and ‘f” 
are top dies, shown in section of 
plunger. In “e” the die is secured by 
a set screw, in “f’ with a rubber band 
wound into an annular groove. The 
latter method is cheap and efficient. 
While small button dies may be a light 
drive fit, the larger are usually slip 
fit on shanks. They may become stuck, 
however. A small drilled hole in 
plunger, or one tapped for a Zerk fit- 
ting, permits forcing out dies with a 
high pressure lubricator. Note that dies 
"e" and "f’’ have stem diameter cor- 
responding to "c’’, the preferable de- 
sign since top and bottom dies can be 
interchanged. A large stem diameter 
is preferable to a smaller; there is less 
likelihood of ovalizing holes, an 
eventual occurence where long dies 
are used. Short dies are preferable to 
long ones; for best results, should not 
be over 14%” body length for "c”, ‘e” 
and “"f” types. In long dies, side 
strains multiply into enormous lever- 
ages, resulting in oval holes or break- 
age. The dies shown are for round 
head rivets, and while not dimen- 
sioned, the proportions may be con- 
sidered correct. 


Calculating Cross Sections 


In calculating body cross sections, 
one assumes a lever the length of the 
beam, i. e., from die center to neutral 
axis or center of gravity of section. It 
is assumed that all metal ahead of 
neutral axis is under tension, the rest 
under compression. From examination 
of various fractures—some so sharply 
defined that cleavage could be ac- 
curately deterrnined—the writer has 
found, by scale measurement, that neu- 
tral point is about '% of the section, 
from the front. Assuming a frame for 
a %e" rivet, requiring roughly 12% 
tons to squeeze, a throat depth of 5” 
and a tentative body depth of 4”, then, 
on an assumed basis of % to neutral 
axis, the beam length would be 6.33 
inches. We will use a factor of safety 
of 3:1 for steel forging and, disregard- 
ing for the moment yield point, will 
select a steel with tensile strength 
100,000 Ibs. p. s. i. Then, converting 
tons into pounds, we have: 

25,000 x 6.33=474,750 lbs. stress at 
neutral axis. Dividing this by tensile 
474,750 = 4.74" area 
100,000 
of metal around neutral axis. Now, 
doubling the 1.33’ from neutral axis to 


strength of steel; 


pad == 1.86" 
front of throat, we have 6% et 


for width of body, which we will ar- 
bitrarily resolve to 2’ width even (if 
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frame may squeeze. %” rivets as well). 
2" width x 4” depth equals 8” total 
cross section area of body, which can 
now be tapered as shown in sections, 
Figs. 2 and 3. This slightly modifies 
the figures; say a reduction of area to 
7". The proportions of width to depth 
are approximately correct; in practice, 
a frame of 5%” throat depth is usually 
made 2 x 4”, the taper reducing area 
to about 7%". The method of calcula- 
tion is reduced to simplest terms, for 
clarity, and is for ordinary applications. 
Special consideration must be given to 
the unusual job. In the writer's ex- 
perience, frames of half the section 
mentioned have stood up remarkably 
well, although extremes are not recom- 
mended. 


A few comments on materials and 
processing may be in order. While 
there is a trend to cast frames, these 
are necessarily heavier and more cum- 
bersome, require considerable experi- 
mentation and research and, until al- 
loys are developed to a point where 
they can be cast anywhere, are not 
recommended at this time. For gen- 
eral purpose. work, and _ especially 
when remote from service, the forged, 
machined all over frame is preferable. 
S. A. E. 3250 steel is considered good, 
with S. A. E. 6150 electric furnace pro- 
cessed recommended for small _ sec- 
tions subject to heavy load. Forgings 
must be free from flaws and cold shuts, 
should be normalized, then, after rough 
machining, reheated to relieve strains, 
finish machine and polish, leaving 
stock in die and work cylinder bores 
for final sizing after hardening. Holes 
should be in line plus or minus .003”. 
Frames should, where possible, be 
given a final buffing before being put 
into service. 

Causes of failure, in service, may be 
due to flaws in material, hardening 
checks and even to scratches that start 
cracks when in use. Another cause— 
and a most annoying one—is twist due 
to driving rivets “cocked”, i. e., at an 
angle to axis. This sets up sharp whip, 
the frame breaking from shock rather 
than load. Fatigue is a major considera- 
tion, entails selection of material that 
is fatigue resistant. It is a good idea to 
give frames a rest at stated intervals, 
with an annealing to normalize, the 
latter, however, at the heat used in 
drawing from original hardening. 

Properly designed, processed and 
used, the portable riveters should give 
long and efficient service. They do pro- 
duce. Yet, the writer would add a note 
of caution: Hydraulic riveting is a com- 
paratively new art in metal processing, 
although the method has long since 
transcended the experimental stage. 
Commercial units are entirely reliable. 
However, design and manufacture in- 
volve experience and, for reliability 
and low tool costs, considerable equip- 
ment. Hence, the same rule applies 
here as in most cases where com- 
mercial tools are available. Refer your 
hydraulic riveting problems to spec- 
ialists. 














PORTABLE HYDRAULIC RIVETER FRAMES fae a work Cre. 








TREMOVABLE 


‘S - ! ili ZERK 
| T | 

r 

‘ 




















~ 
/ 
\ 













































































SS 




















0 
& 
% 

Sy 


Figure 6. 


























a? CENTER OF BHANCE 


' Spe? J 
ae. Hote 
| 

{ 





Figure 2. 








Figure 5. 


























SLLUSTRATING O8D SHRPES SOMETINGS 
FO BvuiLg STRENGTH 4N7O OCOD SECTIONS 


Figure 4. 


Figure 7. 














THE TOOL ENGINEER FOR JANUARY, 1940 











MACHINING WITH 
SINGLE POINT TOOLS 


ANY investigations in the field of 

metal cutting have been carried 
out since the time of F. W. Taylor,? 
resulting in abundant data. These data, 
however, refer often only to the special 
conditions of the tests and are not 
correlated. The progress made in re- 
cent years permits deducing from these 
tests generalized cutting laws for single 
point tools, and building up a scientific 
system from which principles can be 
drawn for practical application. 


Cutting Speed—General 

The heat of cutting is injurious to the 
tool, blunting and finally destroying it. 
The heat is caused by the overcoming 
of molecular cohesion in the work ma- 
terial, by friction between the work and 
the flank of the tool. For practical use in 
shops and designing offices, cutting 
speed values have been determined 
and are included in many engineers 
handbooks. The limits of these values 
are often so wide, however, that they 
do not permit accurate calculation. The 
wide limits are due to the large num- 
ber of factors which influence the cut- 
ting speed and tool life. 

For example, the dimensions of the 
chip are often not taken into consider- 
ation in many tables for the cutting 
speed. This defect was well known to 
F. W. Taylor, but in spite of his investi- 
gations adequate cutling speed tables 
are still absent in general practice. The 
formula which he developed is too 
complicated for practical application. 
We need formulae which, on the one 
hand, are accurate enough to give 
reliable values, and which on the other 
hand can be easily used by engineers. 
For shop practice, diagrams or instruc- 
tion sheets can be prepared from such 
formulae. 

The cutting speed is not a constant 
value even for the same material and 
tool as assumed in many tables in 
handbooks. In such tables, distinction 
is made between a “roughing cut” and 
a “finishing cut.” These are very in- 
exact concepts. Opinions as to what 
roughing and finishing may be, are 
different in different factories. Produc- 
tion engineers in the heavy industries 
will often take for finishing, what will 
be considered roughing by makers of 
precision machinery. There is no 
“boundary” between roughing and 
finishing, owing to the gradual chang- 
ing of roughing into finishing by the 
diminution of the dimensions of chip. 

Different investigators have corre- 
lated the cutting speed with different 
variables, namely: (1) With depth of 
cut and feed per revolution as separate 
variables, (2) with chip-cross-sectional 
area, which is the product of depth of 
cut and feed per revolution, (3) with 

Note: References indicated by small num- 


erals throughout this text will be given in the 
concluding article of a series on this subject. 
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tool life and (4) with horsepower de- 
veloped at the cutting edge. The first 
three relationships express conditions 
which are directly related to one an- 
other while the fourth one is related to 
the fundamental law of mechanics, 
namely: power equals force times 
velocity. The fourth relationship is very 
important but often forgotten. It will be 
seen later on that this relationship 
furnishes the key to a better under- 
standing of the complex metal cutting 
laws. It permits—together with the 
other relationships—to develop the 
basic diagram which may be compared 
as to its importance and limitations 
with the Iron-Carbon diagram in the 
field of metallurgy. This diagram will 
be discussed later. 


Cutting Speed as a Function of Chip 
Cross Sectional Area 


While many investigators have con- 
sidered it necessary to treat separately 
the effects of depth of cut and feed per 
revolution, such a method when used 
in conjunction with the limitations by 
Item 4, above, results in a very com- 
plex procedure. Great simplification is 
possible by combining these two var- 
iables into their product (chip cross sec- 
tional area) as tests have proven that 
this is the main variable upon which 
commercially desirable cutting speed 
depends; provided, of course, that the 
material to be cut and the tool both 
remain the same, and that the ratio of 
feed to depth does not depart greatly 
from practical values. The bigger the 
area of the chip, the lower must be the 
cutting speed. The dependence of cut- 
ting speeds on chip areas alters for 
different materials; its variation is 
greater for light alloys than for cast 
iron. 

Plotting cutting speed values (v in 
ft./min.) as a function of chip cross 
sectional areas (A in sq. in.) on bilog- 
arithmical papers reveals that this 
function is a straight line. It descends 
from left to right, as in Diagram 1. This 
leads to the following form of a cutting 
speed law: 


E, (1) 


v =C, + (1000A) 


This may be described as the first 
cutting speed law or “tool law,” where: 
C, =a constant depending upon material, 
tool, tool life, and cutting fluid (and to 

some degree upon the shape of chip) 


V 
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E, = exponent depending upon the materiai 
to be cut. 
A = Chip cross section in .001 in.? or —— 
1000 
v cutting speed ft./min. for some definite 


tool life. 


Numerical values for C, and E, re- 
spectively are given in Tables I and II. 
They have been computed from tesis 
made by different investigators in this 
country and abroad. The method of de- 
termining C, and E, permits moreover 
of the comparison of tests from different 
investigations. The greater E,, the 
greater is the influence of chip area 
variation on the cutting speed varia- 
tion. C, increases if cutting fluids 
are used and decreases if a longer tool 
life is desired. Tool life is understood 
to be the cutting time of the tool be- 
tween successive grindings. 

The use of the cutting speed formula 
(1) will be clear from the following 
example: 


Required: Cutting speed for turning SAE 1035 
with a high speed tool 18-4-2, 
the area of the chip being A — 0.13 
square inch, a cutting fluid being 
used, and the desired tool life be- 
ing T = 60 minutes. 

Procedure: (Table I) C, = 230 

E, = —0.41 

Therefore, v = 230 (13)—9-41 = 80 ft./min. 

This equation can be solved with the 
aid of a bilogarithmic slide rule, or 
graphs can be prepared which permit 
of a direct reading of the cutting speed 
for different materials, tools and chip 
cross sections. Such graphs shall be 
discussed now. 

The easiest method to draw diagrams 
for the relationship between chip cross 
sectional area A and cutting speed v 
is by means of the values of Table I. 
In it is given the cutting speed for A 
0.001 in.? (C,) and for A=0.01 in.? as 
calculated from the formula: v=C, : 


(1000) 

Example: Draw cutting speed line for SAE 
1035 for tool life 60 min. with cut- 
ting fluid: 

Procedure: From Table I, Column 2, C, = 230 


From Table I, Column 6, ¥10 = 89.5 

Draw a line through v = 230 on A—0O.001 
in.2 and v 89.5 on A 0.01 in.?. 
(See Diagram 1 where several other 
examples are given.) 

Having the line, it is possible now to 
read any cutting speed "'v" for 
chip cross sectional area, “A.” Fo: 
example: (SAE 1035) A—=0.0075, v 
100; A = 0.0046, v = 120, etc. 


any 


Diagram for Chip Cross Sectional Area 


It is often convenient to dodge the 
calculation of the chip sectional 
erea by use of a diagram which shall be 
prepared hereafter. It permits to read 
chip cross sectional areas A directly 


cross 








TABLE | 
Numerical Values for “C,"" and “E,” for Cutting Speed Formula: V — C, - [10004] = 

















"Cy" | Index Table 
*For 18-4-2 High Speed For Convenient Plotting of 
Steel Tool and Cut.-Speed Lines 
Tool Life 60 m. Tool Life Tool Life Tool Life 60 m. Tool Life Tool Life 
Metal to be withoutcoolant 60 min. 480 min. withoutcoolant with 480 min. =. 
Cut or 480 min. with without] “Fy | or 480 min. 60 min. without 10 
______| with coolant coolant _coolant| “"_| with coolant coolant coolant 
Light Alloy 2160+ 73 404 ie aS _— 
Brass (80—120 1 
Brinell) 575 62 138 al ae 
Cast Brass 365 44 133 er a 074 
Cast Steel 131 182 gl 36 57 79 39.5 aT 
Carbon Steel: 1 
SAE 1015 258 360 180 41 100 140 70 ae 
SAE 1025 206 288 144 Al 80 112 565 
SAE 1035 164 230 115 —4l 64 os 6 =| 
SAE 1045 131 182 91 Al 51 71 9 5t 
SAE 1060 84 118 59 4l 32.7 46 23 5 7 
Chr. Ni—St. 141 198 99 57 38.5 54 _ _ 
Cast Iron: , 
100 Brinell 187 260 130 28 98 136 6B ry 
150 Brinell 119 168 84 28 62.5 88 44 _ 
200 Brinell 67 94 47 28 35 49 245 —! 


Figures are cutting speeds 
in ft./min. for a chip cross 
sectional area of 
A = .001 in.? 


* Corrections for other tools see Table II. 
+ No cutting fluid if turning light metals. 


for any feed (f) and depth of cut (d) and 
is derived from the formula: A = d. f. 


We mark on a bilogarithmical chart 
(Diagram 2): (1) Chip cross sectional 
area (A) on the x-axis for values from 
.0003 sq. in. to .1 sq. in., (2)* Feed per 
revolution (f) on the y-axis for the fol- 
lowing values: #& = .0156; # = .03125; 
é = .04675; 7s = .0625; # = .09375; (3) 
the lines for various values of the 
depth of cut (d) are obtained in the fol- 
lowing manner: We take the x-axis as 
the “marking line” (it correspondes to a 
feed of .01"); then we have: A=f:d 
=0.01 d, resulting in the following 
table: 


* NOTE: Decimal figures for the feed/rev. are 
omitted on Diagram 2. 


Cy*230 
Cys 182 


Cy? 94 
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A=Cnip CROSS-SECTIONAL AREA (Sa. 
Diagram 1 


Relationship between cut—-speed and chip cross sectional area. 
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Figures are cutting speeds 
in ft./min. for a chip cross 
sectional area of 
A = .01 in.? 


Lines for depth of cut ‘d” 
ascending under 45°, start on 
the x-axis from A— 
.0003125 
.000625 
.00125 
.001875 
.0025 
.00375 
iE: 605 
.00625 
.0075 


Example for the use of Diagram 2. Problem: 
To determine the chip cross sectional 
area Afor { f = ds feed/rev. 


Depth of Cut 


d = }; depth of cut. 


Procedure: Go horizontally from f= 35 
d=; and vertically down 
A= .0058 sq. in. 


to 


to 


V=Curtine Secen (Fr. Per Min) 


f= Feeo Pea Revo.wTion 


in) 
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TABLE II 


“Cy” for Different Compo- 
sitions of Tools 


Corrections of 


Multiply 
Approx. Cee & (om 
Type W Cr Va Cc Mo iby 
14-41 Mm: 4 1. oe 83 
18-4-1 6-4 617 ae -94 
18-4-2 18 4 2~ 8 -.85 we ip 
18-4-3 186 4@COS3Sté«CS1.1 1. ee 
18-4-1 + 
5% Co 18 4 #1 7 -.75 5 dead 
18-4-2 -+ 
10% Co 18 4 2 8-85 10 .75 1.28 
20-4-2 + 
18% Co 20 4 2 .8-85 18 10 1.33 
Cemented carbide tools up to5 


Formula for determination of "C,” if “T” min. 
tool-life are required instead of 60 min.: 


° | 60 


Cr=C,: ¥ 





Certain limits are encountered in 
practice as to the common combina- 
tions of feed and depth of cut. We 
know, for example, that a feed of * 
will not be used if the depth of cut is 
#z. The ratio of feed over depth of cut 
does usually not exceed 1:2 (as a max- 
imum). The common range is even 
smaller, namely between 1:5 and 1:10. 
We have to find lines for these limits. 
The mathematical derivation shall not 
be given here, but the procedure only. 

Connecting the point A = .002 on the 
x-axis with the intersection of A= 
.02 and f= gives the line for the 
ratio of f:d = 1:20. Drawing a parallel to 
this line through 


A=.001 gives the line for the ratio of f:d 
== 110 
A = .0005 gives the line for the ratio of f:d 
sa 46 
A = .0002 gives the line for the ratio of f:d 
= 2 


These ‘Ratio’ lines intersect the d- 
lines, and only the part between them 
needs to be taken into consideration in 
actual practice for determining the chip 
cross sectional area. 


Cutting Speed as a Function of 
Tool Life 


Taylor showed that the relation be- 
tween the life of a high speed steel 
lathe tool and the cutting speed could 
be represented approximately by the 
empirical equation 


VT" =Cr (2) 
in which V = cutting speed (feet per minute) 
T = tool life (minutes) 





_——eE 
A= Crip Cross-sectionar Anca (Sain) 


Diagram 2 


For calculating chip cross sectional area 





Cr = cutting speed constant corre- 
sponding to | minute tool life; 
it is dependent for its value 
on the exact cutting conditions 
other than speed. It will vary 
with the composition, form, 
size and treatment of the tool, 
the material cut, the size and 
shape of cut, and the cutting 
fluid. 

n = constant representing the vari- 
ation in tool life with cutting 
speeds the value of which 
also depends on factors such 
as tool material, material cut, 
size and shape of cut, and 
cutting fluid. 

It is convenient to represent the cut- 
ting speed—tool life relationship graph- 
ically on logarithmic coordinates, 
whereupon it takes the shape of a 
straight line of slope n. 

This empirical relationship between 
tool life and cutting speed in turning 
was confirmed by the Lathe Tool Re- 
search Committee (7) with high speed 
tools and by the National Bureau of 
Standards for cutting 3% per cent 
nickel steel with high speed steel tools 
for both roughing ‘*) and shallow cuts 
(7) and with cemented tungsten carbide 
tools for roughing cuts (8) and by many 
others. (6) (10) (14) 





be taken not to lay too much im- 
portance on the change of “’n.”’ A value 
of n= % as against n= % results in a 
permissible increase in cutting speed 
of only 20%, while a change in chip 
cross sectional area has a considerably 
higher effect—of sometimes several 
hundred percents—on tool life as will 
be seen later on. 


The formula for Cr for tool life other 
than 60 minutes (as given in Table II), 
is derived from formula 2. 


Diagram 3 has been prepared for an 
easy determination of the change in 
cutting speed if the tool life shall be 
changed and vice versa. 


Example: Required the necessary cutting 
speed for 1000 minutes tool life in 
the case that a cutting speed of 
80 ft./min. gives an endurance of 
60 minutes. 

Procedure: Trace from point "80" ft./min. in 

the scale up to the Tool Life line 
“60 min.” (arrow a) go horizontally 
to the tool-life-line for 1000 min. 
(arrow b) and read the result (ar- 
row c) in the scale; 50 ft./min. 


Cutting Speed as a Function of Depth 
of Cut and Feed/Rev. 


Formulae for the cutting speed in 





TABLE Ill 
Numerical Values for Exponent “n” in Formula V - T" = Cy 
Author Material Tool — 
Taylor Plain carbon steel 19% C; 2% Cr; 8.5% Wo 1/8 
70,000 tensile strength 
Digges, French 34%2% Ni steel cemented carbide 1/5 
Digges, French 314% Ni steel roughing high speed steel 1/7 
Digges, French 312% Ni steel shallow cuts,dry high speed steel 1/10 
Digges, French 342% Ni oe —_— cuts high speed steel 1/8.7 
ard oi 
Digges, French 312% Ni steel shallow cuts high speed steel 1/7.6 
water 

Boston SAE 3140 dry high speed steel averaged 1/7.8 

Boston SAE 3140 lubricat. high speed steel averaged 1/7.8 
Schlesinger - Kronenberg cor. to SAE 3325 high speed steel 1/5. 
Schlesinger - Kronenberg cor. to SAE 1045 high speed steel 1/6.6 
Judkins and Wecker SAE 1040 dry cemented carbide 1/6.4 
Judkins and Wecker SAE 1060 dry cemented carbide 1/6.0 
Judkins and Wecker SAE 2335 dry cemented carbide 1/6.2 
Judkins and Wecker High carbon—high cemented carbide 1/6.4 


chrom.—steel 


Values for the exponent n are given 
in Talsle III. It will be seen, that “n” 
varies with different materials, although 
no general rule can be found either as 
far as the tool, the material, or the cut 
is concerned. This may be due to dif- 
ferences in determining the instant at 
which the tool is considered to be 
dull, and also to changes in type of 
chip tlow under changes in cutting 
conditions.“'7) A scientific method of 
determining the instant of tool dulling 
was discovered in 1913 by Schlesin- 
ger(!5) viz: the sudden increase of the 
horizontal components of the cutting 
pressure. For practical purposes the 
value n may safely be assumed as %%, 
due to the fact that a variation of n from 
4% to Yo has only a slight effect on the 
result. 

The ideal condition would be an ex- 
ponent n=o, meaning that tool life 
would be infinite; since this is out of 
the question the aim must be to reduce 
“n" as much as possible by coolants, 
etc. But, on the other hand, care must 
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which the feed and depth of cut are 
given separately are usually pre- 
sented ‘4) in this form: 


v=C-d-= f-s 


which can be transformed into 


V¥= Cc 
A 4 (y+x) - $4 (y—x) 





(3) 


where A = area of cut, and S= shape 
factor (or ratio of feed over depth of cut) 


d - depth of cut 
f = feed/rev. 
y, X = exponents 


this formula being valid for 60 min. 
tool-life if the constant C is determined 
accordingly. 

This transformation indicates very 
clearly that the area A of the chip is 
of a considerably greater effect on the 
cutting speed than the shape S, since 
the exponent of A is composed of the 
sum of y and x, while the exponent of 
S derives from the difference y — x. 
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Diagram 3 : 
Effect of change in cut speed on tool life. 


Formula 3 shows furthermore, that 
each cutting speed line (Diagram 1) 
could be split up into several parallel 
lines for different values of the shape 
factor S, which in actual practice—in 
turning—varies approximately between 
the limits of 2 — %o, and usually only 
between ¥% and 4 

The effect of a aeune in the shape 
factor on the tool life, for a given area 
and cutting speed, may be found by 
combining Formula 2 with Formula 3 





| S, ae l 
“bh (y x) 
whence: T, =T,, | — ou 
Sa 
Where T, and Tj, respectively repre 
sent the tool life for shapes S, and §,. 


Diagram 4 is a graphical representa 







tion of this formula and shov\ the 
effect of change in the shape of chip 
area on endurance. The arrows refer to 


an example viz: If the tool life is 60 
min., for a shape factor S = ¥%, what will 
be the endurance if the shape factor is 
changed to S = %o? The answer (follow 
arrows a—b—c) as indicated is 112 
min. Furthermore, it will be seen in 
general that tool life increases slightly 
if a deeper cut and a small feed is 
usec, and decreases slightly in the case 
of a shallow cut and a coarse feed. 
(To Be Continued) 
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Diagram 4 
Effect of change in chip-shape on tool life. 











No Guesswork In 


AIRPLANE BUILDING 





IGHTNESS and strength are two 

prime requisites of the structure of 
an airplane. Everyone knows that. But 
not many persons have a very clear 
notion of what a lot of mathematics and 
engineering skill, to say: nothing of 
manufacturing technique, are used to 
get these into modern high-speed trans- 
port and military airplanes. It is a com- 
bination of which they can't have too 
much. 

And after the mathematician, the de- 
signer, the engineer have done their 
best, it is a question of the soundness 
of the materials which determines 
whether anticipated performance will 
be realized. 

Fortunately, there are many ways in 
which the manufacturer can protect 
himself and his customers from the 
possibility of incorporating bad ma- 
terial into structures which must be 
sound if lives are to be safe. None of 
these are neglected by Lockheed Air- 
craft Corporation. But to all such stand- 
ard practices, this company — builder 
of the Howard Hughes’ round the 
world plane and of the world's fastest 
transport airplanes—has added another. 

Probably no industry in the world 
needs to know so much about so many 
different materials as does the aircraft 
industry. A standard 14-place Lockheed 
transport contains a total of 229,274 
separate parts. They range from fabric, 
wood, glass, rubber, plastics through 
just about all the structural metals. In 
addition, the power installation in- 
volves from 5,000 to 6,000 parts and 
there are approximately 2,481 feet of 
wiring in each plane. 

X-Ray Equipment Specially Designed 

In order to be one hundred per cent 
sure that all these parts, in so far as 
they enter into the structure of its 
planes, are sound and without internal 
defects, the Lockheed company, at its 
factory in Burbank, California, is mak- 
ing the most extensive use of the X-ray 
known to industry. With the only 
equipment of its kind—the only X-ray 
equipment specifically designed for the 
aircraft industry—the company literally 
looks through all metal parts which en- 
ter into the primary structure of its air- 
planes before they go into the planes. 
This special equipment was built at a 
cost of in excess of $150,000 and is 
among the most powerful used in met- 
allurgical work. 

Just as a dentist X-rays teeth for im- 
perfections or a doctor looks at a frac- 
tured bone, metallurgical experts at the 
Lockheed factory explore the interior 
of the materials to be used in the con- 
struction of airplanes. Three of the 
specially designed X-ray machines are 
installed in as many carefully lead- 
lined rooms and are kept constantly 


busy. Three thicknesses of lead sheet- 
ing line the walls of the room housing 
the most powerful of these machines, 
lead being the one practicable metal 
equal to the task of stopping these rays 
so dangerous to human tissue when 
produced in this quantity. 

With the aid of these powerful eyes, 
a continuous stream of aluminum alloy 
castings, forgings, welded parts’ and 
other structural members are scruti- 
nized for cracks, porosity, shrinkage, in- 
clusions of foreign matter or other in- 
ternal imperfections which would im- 
pair strength. 

As each part comes into the testing 
laboratory it is given a number, which 
is stamped into the metal by a pneu- 
matic tool designed for that purpose. It 
is then radiographed, the film being 
numbered at the time of exposure, so 
that a permanent record is available of 
every part which goes through the lab- 
oratory. 

No X-Rayed Part Has Failed In Service 

So successful has this procedure 
proven that, to date, there has not been 
a single failure of an X-rayed part. It 
is the last word in protection of the air- 
plane user, since every part which en- 
ters into the primary structure of a 
Lockheed plane, failure of which would 
cause grounding or failure of the ma- 
chine as a whole, is completely X- 
rayed. That is, on a complex casting, 
for instance, radiographs are made 
from as many angles as may be neces- 
sary to reveal the entire internal struc- 
ture. 

This does not mean that less impor- 
tant parts are neglected. Even the latch 
to the door of the cabin, the fire ex- 
tinguisher holder, and other similar 
details take their tum under these 
penetrating rays. A total of more than 
600 item-classifications is X-rayed for 
each type of plane built, which means 
a much larger number for each air- 
plane, since there are multiple units 
under many of the item-classifications. 
At the current rate of production, some- 
thing like fifteen to twenty thousand 
parts a month are examined. Smaller 
parts are radiographed in groups to 
save time and film. But the monthly 
film consumption at Lockheed is far in 
excess of that in any other industrial 
application of the X-ray, either in this 
country or abroad. 

A metallurgist trained in the art of 
radiography can readily detect any 
variation in the internal structure of a 
metal part from the radiograph. He not 
only can do that but he also knows the 
precise significance of the variation. 
Formulas developed through the pio- 
neering work of T. A. Triplett and 
Vic Barton, who have charge of the 
Lockheed laboratory, and by others, 


THE TOOL ENGINEER FOR JANUARY, 1940 


make it possible to calculate the exact 
strength of a metal part from its radio- 
graph. 

Other methods of testing materials, 
such as sectioning, tensile and com- 
pression tests, involve destruction of 
the part or material tested. Use of the 
X-ray, however, makes it possible to 
test the exact part which is incorporated 
into the plane. Strength tests which 
pull or push at a part until it fails are 
not, naturally, done away with. Tests 
of this kind assume that the part tested 
is a standard or normal one, and that 
the parts which are actually used in the 
planes are duplicates. Testimony of the 
penetrating light of the X-ray estab- 
lishes beyond question that each in- 
dividual part is what it is supposed 
to be. 


Reveals Defects Of All Kinds 


Not only are all ordinary internal de- 
fects in the material revealed by the 
X-ray examination. The X-ray also re- 
veals features of that internal structure 
not readily detected by any other 
means. For all routine or ordinary pur- 
poses, the exposed X-ray film is all 
that is needed in this modern addition 
to the construction of aircraft. The 
special equipment at the Lockheed 
factory makes it possible to discover 
defects much smaller than is possible 
with the usual equipment, which is an 
adaptation of X-ray equipment original- 
ly designed for medical use. The ad- 
vanced Triplett and Barton methods 
will uncover imperfections down to as 
small as one-tenth of one per cent of 
the thickness of the part examined. Im- 
perfections smaller than that are of no 
practical consequence so far as ef- 
ficiency of the member is concerned. 

But for special purposes, the X-ray 
will go far beyond the strongest micro- 
scope in its probing of the structure of 
metals or other materials. By spectro- 
scopic analysis it can be made to show 
the ultimate pattern of the atoms in 
space, thus aiding in the solution of a 
variety of problems outside the scope 
of this article. 

The work of the Lockheed testing 
laboratory, one of the most complete, 
if not the most complete in the avia- 
tion industry, is not, of course, to be 
confused with inspection. Every de- 
partment of the factory has its qualified 
inspectors, who examine each part as 
it is fabricated to see that it meets the 
exacting requirements imposed by the 
nature of the business. 

Variety Of Services 

In addition to the routine examination 
of this fast-flowing stream of parts go- 
ing into the Lockheed transport and 


military airplanes, the X-ray equipment 
(Continued on page 52) 


17 











\t> 


NE 





With increased demands on Industry, and machine 
tool builders quoting future deliveries—if any—it is 
essential that management gravely consider the 
test and best in cost saving equipment. THE TOOL ENGINEER 


scrutinizes new equipment through the eyes of trained men. While 
the outlines are brief, that we may cover a wide field, we suggest 
that our readers write or contact the makers, mentioning this pub- 
lication. They will gladly furnish complete information to those 


interested. 





Cerromatrix, an alloy produced by 
the Cerro de Pasco Copper Corpora- 
tion, 44 Wall St., New York, N.Y., and 
adaptable to many uses, has been suc- 
cessfully combined with a _ simple 
holder to produce Unique Speed 
Chucks. According to Paul Leo, of Pre- 
cision Mechanical Laboratory, New 
York, Cerromatrix is melted into the 
holder, or chuck body, to the exact 
shape of any irregular part within its 
range, the combination forming an ac- 
curate, wear resistant and speedy 
special chuck for odd shapes. 

Heretofore, one had to resort to 
special chucks, or use four jaw chucks 
for rectangular sections. The first en- 
tailed considerable expense, since only 
one chuck served a shape; the second 
was slow, cumbersome, necessitated 
truing up each part and has been costly 
on small production runs that did not 
warrant special tools. But now, one 
merely centers the work in the Unique 
Speed Chuck body, pours. melted 
Cerromatrix into it, and there is the 
tool, ready to produce. One can hold 
work central or offset, as the case may 


be, and the tool is nicely suited to 
tapers, pinion rod and other shapes. 
While the tool described has a taper 
shank, to fit in lathe spindle, it is ap- 
parent that the material can also be 
used to adapt draw-in chucks for tur- 
ret machines and precision lathes, as 
well as for index milling. In fact, the 
versatile mind can conceive innumer- 
able uses for Cerromatrix, especially in 
vises and holding fixtures. We advise 
our readers to acquaint themselves with 
the Chucks shown in the illustration, as 
well as the possibilities of the alloy. 
Write the maker for detailed informa- 
tion. 

Warner & Swasey Company, Cleve- 
land, Ohio, announces a new No. 4 ram 
type Turret Lathe which has a host of 
new improvements, among which are 
included a more rigid bed, a head 
brake and superior head lubrication. 
The machine has a bar capacity of 2”, 
(larger than previous No. 4) and 18%" 
chucking swing. And where, hereto- 
fore, a pre-selector was available as. op- 
tional equipment, it signalled its defi- 
nite establighment as an easily oper- 


New No. 4 ram type turret lathe announced by The Warner & Swasey Company, Cleveland, 
ieetes % etemdend 


Ohio. It has a 2” bar capacity and an 1814” chucking swing. The pre 





equipment. Rigidity of the bed is increased almost 30 per cent by a new design that fea- 
tures diagonal ribbing, similar to bridge truss bracing, instead of conventional box type ribbing. 
An automobile hub in place in the Budd induction heat treat machine, just after the hardening 
operation has been completed. The head of the machine has been lowered into the barrel of 


the hub, bringing the surface of the bore to a high t ature by of electri 


1 induc- 





tion, and then withdrawn as water is forced at high pressure through a quenching fixture 
to complete the hardening operation. The whole operation is completed within a few seconds. 


« €% 
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ated, cost reducing and time saving 
unit. Hence, the new No. 4 is equipped 
with pre-selector head only. With this 
unit, originally introduced by W & S 
at the ‘35 Show, only one lever is re 
quired to shift the gears, instead of two, 
three or four, and cutting operations are 
placed on a complete surface-feet-per- 
minute basis which greatly simplifies 
operation of lathe. To further facilitate 
gear shifting the shifter fork now oper- 
ates on a hub on the shaft, not on out 
side diameter of gear teeth, as formerly 

Instead of conventional box type rib- 
bing, the new design incorporates 
diagonal ribbing similar to bridge truss 
bracing, the change increasing the 
rigidity of the bed almost 30 per cent 
This is an important consideration in 
maintaining accuracy during extreme 
cutting conditions. This construction 
also adds considerably to clearance 
space for chips as they fall into the pan, 
quite important as the rate at which 
metal is removed increases. 

The head of the machine is lubri 
cated by a new forced: feed system 
With oil stored in a reservoir in the 
base of machine, the lubricant is kept 
considerably cooler than in the splash 
system. A spindle brake, another new 
feature, is an improved type that can 
be released after the spindle is stopped 
to allow positioning of chucks and fix- 
tures. The universal cross slide and 
hexagon turret offer maximum oppor- 
tunity for combined cuts; there are six 
reversible power feeds, both cross and 
longitudinal, for the universal 
slide. All feeds increase uniformly to 
provide a proper range for all classes 
of work. The square turret, on cross 





“Cerromatrix,” an alloy, has been successfu’ 
combined with a simple holder to produce’ a 
Unique Speed Chuck. The alloy is melted into 
the holder, or chuck body, the combination 


forming an accurate, wear resistant and speedy 
special chuck for odd shapes. 














slide, indexes automatically and the 
large dial has widely spaced gradua- 
tions for accurately measuring depth of 
cut. A plunger oil pump on cross 
slide thoroughly lubricates both slide 
and bed bearings. 

The hexagon turret:is equipped with 
adjustable stops for automatically trip- 
ping the feed for each turret face, and 
the turret may be indexed, or “spun” 
in either direction to skip tool stations. 
The turret revolves on an adjustable 
tapered roller bearing center stud, 
while adjustable tapered gibs at side 
and top of turret slide assure proper fit 
under all conditions. Hardened replace- 
able plates under the slide ‘wear proof” 
the unit. Motor and drive are com- 
pletely enclosed in a cabinet leg di- 
rectly under head end of machine, 
while doors on either side permit ready 
access to the motor. Multiple vee belt 
equipment is furnished standard. De- 
scription and picture of the machine in- 
trigue the interest; it should be looked 
into. 


Budd Induction Heating, Inc., subsid- 
iary of Budd Wheel Company, has de- 
veloped a new method of heat treating 
metals by electrical induction which 
makes possible the hardening of inside 
diameters of cylinders and other bores. 
The process is being successfully used 
in production work at Budd Detroit 
plant, where, in regular operation, a 
“one shot” type of head is used to 
harden the bore of automobile hub 
forgings, thus making the roller bearing 
race an integral part of the hub. In 
this application, the treated area is 
hardened to 58-64 Rockwell "C”. It is 
claimed that about two million pieces 
have been turned out on these ma- 
chines during the past three years, 
without a failure being reported. 

While present equipment is applic- 
able to diameters 2 to 7¥2 inches, and 
lengths up to 30 inches, it is possible 
to treat bores from two inches up and 
upward of fifty feet in length. Induction 
heat treatment is applicable to all fer- 
rous metals of suitable analysis, in- 
cludes any material that may be hard- 
ened, drawn, tempered, -annealed or 


New Duall High Production Surface Grinder, 
claimed by the makers as “The Machine of the 
Month,” is really two machines in one. By in- 
terchanging heads the basic machine can be 
1 2d for accurate surface grinding, while it 
has at the same time the versatility of a cutte 
grinder. bof 








normalized by methods generally used, 
Like all new things, the method opens 
a wide vista in future production meth- 
ods. 

Claimed by the makers to be the 
“Machine of the Month,”” the DOALL 
High Precision Surface Grinder can be 
said to be two machines in one. By 
interchanging heads, the basic machine 
can be adapted to the new standards of 
accuracy and finish required of surface 
grinders, or the versatility demanded 
of cutter grinders. The machine is of 
rugged, modern design and construc- 
tion, with interesting features, as will 
be seen from the illustration. The chuck 
has permanent magnets, so that no 
electric current is necessary to hold 
work; besides, a “cold light,’ placed 
to enable operator to see work without 
eyestrain, also reduces distortion of 
work from heat generated by conven- 
tional lamps. The machine is the prod- 
uct of Continental Machines, Inc., 1301 
Washington Ave., South, Minneapolis. 
Descriptive bulletin on request. 


Rivett Lathe & Grinder, Inc., Brighton 
(Boston), Mass., announces the new 
Rivett 918 to advance the productive 
capacity of the plain precision bench 
lathe. An indispensable tool room ma- 
chine, the precision bench lathe has a 
decided value in production, replacing 
heavier and costlier machines on many 
items in mass manufacture. The Rivett 
918 is the heaviest bench lathe avail- 
able, is rigidly constructed and mounted 
to be free from vibration at high spindle 
speeds. It has the following dimensions 
and features: 

Headstock, with 9" swing, takes 
draw-in or push-out collets up to 1” 
capacity. Ball bearing spindle 155%" 
long with long taper key drive nose. 
Complete electrical control for spindle 
speeds 100 to 3750 r.p.m.; starting time 
to full speed and stopping time from 
full speed within one second. A Rivett 
product that, with various attachments, 
can be put to a very wide range of use 
Showing, below, a new method developed by 
the Budd Injection Heating, Inc. for heat treating 


metals by electrical induction, a method which 
makes possible the hardening of inside 


diameters of cylinders and other bores. 
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on precision and mass producion. A 
very complete Bulletin (918) is replete 
with information and ideas for various 
uses of the tool. 

The Dumore Company whose light, 
accurate, self contained grinding at- 
tachments have solved many a problem 
for jobbing shops as well as manufac- 
turing plants, is out with a new Dumore 
KD Motor, a well designed unit widely 
applicable in the industrial field. Double 
reduction geared, the armature shaft 
delivers approximately %o H.P. at 7000 
R.P.M., torque increasing in ratio to 
reduction. Ratios range from 99—1 to 
1024—1; unit can be furnished for 115 
v. 60 cycle A.C. or 115 v. D.C. Provided 
with a flanged face and centering boss, 
it can be neatly and rigidly mounted; 
fastening is provided for by four holes 
in flange. Dumore Bulletin 753 is replete 
with data as well as a cut showing all 
necessary dimensions. Write for it; it 
is.a good filing size. 

The George Scherr Co., Inc. an- 
nounces a new 40” model of the Ches- 
terman Height Gage which includes 
several exclusive features. 

The new 40" model is equipped with 
three separate and distinct adjustments, 
namely, a quick-locking, a fine knurled 
knob at the head and a super-fine ad- 
justment at the base. 

The new tool is constructed with a 
triangular beam which results in un- 
usual strength and rigidity and prevenis 
sway and vibration giving accurate 
readings as high as 40”. The tool is 
graduated in both English and metric 
scales to read to 1/1000" and 1/50 mm 
and comes with an extra large vernier, 
about 24%" long, a feature that enables 
the toolmaker and inspector to measure 
without the aid of magnifiers. 


The new Rivett 918 recently announced “to ad- 
vance the productive capacity of the plain 
precision bench lathe’’—an indispensable tool 
room machine, and has a decided value in 
production for many items of mass manufacture. 
It has a 9” swing, takes draw-in or push-out 
collets up to 1” capacity. 











Why Unemployment? 


BY PHILIP LANG 
MEMBER A.S.T.E. 
CUTLER HAMMER, INC. 
MILWAUKEE, WISCONSIN 





T WOULD be regrettable if the A.S.T.E. 

Fact-Finding Committeee’s recently 
published findings were regarded as an 
intended white-washing of the machine- 
age theory. The Committee should be 
enabled at an early date to present fac- 
tual data on the real cause of unem- 
ployment. The professional standing of 
its members would offer good induce- 
ment to other publications to approve 
and spread the statements, and so build 
up strong public approval. 

Tool Engineers in general should par- 
ticipate in a movement to counteract the 
widely held idea that they, as creators 


diversion of buying ability into other 
channels. 
Causes of Unbalance 

The causes of unbalance are national 
in origin. Therefore, when visualizing 
the effects of purchasing power on pro- 
duction and, incidentally, employment, 
we may express productive activity of 
all kinds by a composite unit of pro- 
duction and the resultant total earnings 
therefrom, as buying power. 

Tool Engineers, being acquainted with 
the expression, “To every action there 
is an equal reaction,” may find it con- 
venient to illustrate our composite unit 





Machine Production 





Manual Production 





of the machines, desire to justify the 
objective of their vocation without fur- 
nishing acceptable proof that techno- 
logical progress does not rob the 
worker of his job. Being accustomed to 
analyze tool and machine performance 
from the standpoint of production eco- 
nomics, they should, by applied con- 
structive imagination, be qualified to 
help in the search for the elusive func- 
tional trouble of the nation’s economic 
machinery. 

It is a recognized phenomenon in our 
economic existence that collective ac- 
tivity moves in cycles. But it is not so 
well understood that the purchasing 
power which supports collective activ- 
ity is fluctuating according to consumer 
psychology which creates the expand- 
ing or contracting cycles, and is the 
result of emotional forces affecting the 
acquisitive instinct of the people. This 
creates expanding or contracting buy- 
ing power with its effect on employ- 
ment. But, while employment is visi- 
bly fluctuating with the cyclic activity, 
the causes of surplus unemployment 
must be sought in other obscure influ- 
ences. 

Acquisitiveness is a fundamental 
trait of humanity, but it is kept in check 
by the lack of ability to buy, or by 
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of production as a circular picture, 
where the collective activities acting in 
one direction meet the collective earn- 
ings therefrom as buying power from 
the opposite direction, and also show 
some of the contributing factors which 
tend to upset the equilibrium of the op- 
posing forces. Further, if we extend this 
theory to two pictures, one showing 
predominantly ‘Machine Production” 
and the other ‘Manual Production,” we 
may recognize by analysis that al- 
though price and purchasing power 
would normally balance in both cases, 
the time taken by machine production 
is so much smaller that we are not 
forced to labor twelve hours a day, but 
are left with leisure in which to enjoy 
and appreciate the result of our ma- 
chine age. 

In analyzing the composite product, 
the price may be called a fair price if 
all the costs are fair! If any cost factor 
is increased unduly, the price becomes 
unfair to the extent of the unbalance, 
thereby lowering the useful value to 
the consumer and increasing the resist- 
ance to the buying urge. Possible 
causes of unfair price may be: ineffi- 
cient plant, too high wages, overdevel- 
oped sales effort, excessive taxes, too 
large profit, etc. 
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Normally, all correlative forces shap- 
ing the price are present on the oppo- 
site side as potential buying power; 
but if the useful value is lowered, an 
increasing proportion of the buying 
power is diverted, as will be pointed 
out later, and lowered employment re- 
sults. Conversely, if the useful value is 
increased by lowering any cost factor 
and especially the imposed cost, in- 
creased employment should result. 

Inasmuch as the total earnings of all 
productive activities return as potential 
buying power, there should be a bal- 
ance between price and buying power, 
and employment stay normal. But in 
addition to the factors named above 
which affect the useful value, there are 
diverting forces affecting the buying 
power. During expanding cycles the 
normal buying power is augmented by 
expanding commercial credit, due to 
larger volume of profits, larger applied 
income from investments, and eager- 
ness to buy at any price, all tending 
to expand employment. Emotional ex- 
cesses in this direction bring their cor- 
rective forces into play and start the 
contracting cycle. 

Costs of living rising faster than 
earnings start a contraction of demand 
for consumer goods. This, in turn, im- 
pairs the activities of capital goods. 
Savings withheld from investment, 
tightening of commercial credit, etc. 
speed the downward spiral and spread 
unemployment. 


Machine Economy No Cause 
for Unemployment 


Thus we search in vain for proof that 
our machine economy is the cause of 
unemployment. As long as we keep in 
mind that higher costs tend to impair 
buying power, then it is true that lower 
costs due to machine production must 
improve it. And if lower production per 
worker or higher wages per unit of 
product increase the cost, then we must 
accept the theory that the remedy is 
not in the elimination of the machine 
but in the ability of lowering the price, 
and by elimination or reducton of fac- 
tors that impair the useful value to re- 
stimulate the desire of acquisition. 

Taxation is a major factor in lowering 
the useful value of the things we buy. 
In theory all taxes quickly return as 
buying power, but being an imposed 
cost, such burden is an increasingly 
large factor in reducing the useful value. 
No doubt some of the other factors are 
susceptible to improvement, as, for in- 
stance, excessive selling costs. High- 
powered advertising may sell more 
goods, but the buyer pays for the ex- 
cessive selling cost, and thus he gets 
lower useful value for his money. 

Profits also reduce the useful value. 
But in our capitalistic society, profit is 
the only motive of production. This is 
as equally true of the man selling his 
labor as of the financier arranging a 
million-dollar loan. But very large prof- 
its, when accumulating in comparatively 
few hands, soon clog the desirable in- 
vestment channels, and thereby defer 

(Continued on page 48) 
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The outlook for the machine tool 
industry for at least the first quarter of 
next year is more satisfactory than has 
been the case at any time since pre- 
depression days, Wendell E. Whipp, 
president, The Monarch Machine Tool 
Company, Sidney, Ohio, states. 

“It is my own personal opinion,” 
Whipp says, “that the volume of ma- 
chine tool sales and production will 
continue at a high level for some 
months to come. 

“Tl base this belief chiefly upon two 
factors—first, the strong domestic de- 
mand for machine tools upon the part 
of a wide variety of manufacturing en- 
terprises, and second, the defense 
needs of the United States. 

In short, even if the foreign market 
for machine tools, which is now large, 
should suddenly decline—and in this 
time of bewildering developments in 
Europe the foreign demand for machine 
tools is, to say the least, unpredictable 
—the need for machine tools here in 
our own country should still support a 
comparatively high rate of operations 
- in the industry, extending well into the 
new year. 


“Trade figures show that increased 
employment is being reflected in in- 
creased public demand for products and 
devices which are essential to our mod- 
ern standard of living—household ap- 
pliances, homes, clothing, automobiles, 
refrigerators. and the like. When the 
manufacturers of these gocds are busy 
they are good buyers of machine tools. 
It is upon the basis of growing public 
demand for more of the comforts and 
conveniences of living that I base my 
belief that the domestic market for ma- 
chine tools for manufacturing purposes 
will remain for a substantial period at 
a good level. 


“As to national defense—the terror of 
power politics in Europe and the dan- 
ger of war have awakened our democ- 
racy to its needs in this vital direction. 
It is certainly probable that the Ameri- 
can people will endorse a plan for a 
better equipped army, navy and air 
force. This program will require the 
services of machine tools. 


“Barring some totally unexpected ad- 
verse development, | believe that we in 
the machine tool industry are justified 
in assuming that we stand on the 
threshold of a substantial period of new 
development and expansion.” 

vvwey 

The biggest November in history 
both from the standpoint of factory 
sales and retail deliveries was an- 
nounced December 12 by the Stude- 
baker Corporation. Studebaker’s current 
quarter will be the most successful final 
quarter in point of unit sales since the 
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company began manufacturing automo- 
biles nearly 40 years ago. Factory sales 
in November totaled 11,487 passenger 
cars and trucks, bringing sales for the 
11 months to 99,673 units, more than 
double sales of the same period of 1938. 


F. D. Newbury. economist of the 
Westinghouse Electric and Manufactur- 
ing Company, predicted December 12 
that business for heavy or capital goods 
industries in 1940 would “be 10 to 15 
per cent better than in 1939.” 


A $15,000 order from the Russian 
government was canceled by a Madi- 
son machine tool company December 
10 because of the Soviet’s lack of 
“sportsmanship” in warring with Fin- 
land. Thomas E. Coleman, president of 
the Madison-Kipp Corporation, revealed 
$5,000 had been returned to the Rus- 
sian government, and asserted: “Most 
corporations want to deal with nations 
that give a place to ethics and sports- 
manship in political situations as well 
as in business transactions. There are 
plenty of manufacturing concerns that 
will not need an embargo against 
shipments to aggressor nations after 
they have completed present commit- 
ments. 


Employment and payrolls of factories 
in the state of New York registered a 
contra-seasonal gain in November, ac- 
cording to a report issued by the New 
York state department of labor. From 
the middle of October to the middle of 
November employment rose 0.9 per 
cent, to equal the level of September, 
1937, the peak month since 1930, while 
payrolls gained 0.7 per cent to ihe 
highest level since March, 1930. This 
is the fourth consecutive monthly gain, 
and is contrary to the usual trend from 
October to November. 


Gerard Swope retired as presi- 
dent of the General Electric Company 
December 31, but he will not retire from 
work, as he is the new chairman of the 
New York City Housing Authority. 
Swope, who reached General Electric's 
age limit of 65 the last of the month, 
was named to his new position fifteen 
minutes after he was appointed a mem- 
ber of the authority by Mayor La Guar- 
dia December 11. 


The United States Steel Corporation 
reported December 11 it shipped to 
consumers last month the largest 
amount of finished steel products since 
May, 1937. With the industry operating 
close to practical capacity, November 
shipments of United States Steel totaled 
1,270,894 tons, an increase of 52,349 
over the October figure and 591,241 
ahead of the November, 1938 total. 

Kelsey-Hayes Wheel Company an- 
nounced December 11 that approxi- 
mately 3,500 employees next summer 






THE TOOL ENGINEER FOR JANUARY, 1940 


would be given vacations with pay 
based on two and a half per cent of 
their earnings in the 12-month period 
ending June 30, 1940. The company 
also put into effect December | an effi- 
ciency program through which bonuses 
will be paid to hourly rated employees 
above 96 per cent efficient. 


The Interstate Commerce Commis- 
sion on Dec. 11 authorized the New 
York Central Railroad Company to is- 
sue and sell to the Reconstruction Fi- 
nance Corporation $9,000,000 of 242 per 
cent equipment trust certificates. The 
Commission stipulated that the railroad 
must spend an additional $3,600,000 in 
the next ten months for repairs to present 
equipment. The road proposed buying 
4,000 freight cars and 5 Diesel locomo- 
tives at a total cost of about $9,050,100. 

Production of nylon started Dec. 15, 
the E. I. du Pont de Nemours Company 
announced Dec. 11. Climaxing ten 
years’ research, production began in 
an initial $8,500,000 plant at Seaford, 
Del., employing 850 persons. 

The Cadillac-La Salle division of Gen- 
eral Motors in November sold 4,450 
units, best for the month in the thirty- 
seven year history of the company. On 
order at the factory are 19,000 units, 20 
per cent more than a year ago, so 
fourth quarter production will be better 
than any previous production total. 

Massachusetts industrial activity in 
October was 11 per cent higher than in 
the same month, a year ago, Miss Eliza- 
beth M. Herlihy, chairman of the State 
Planning Board said in a report. Electric 
power consumption was up 14 per cent 
and the number of industrial employes 
10.8 per cent. New orders received by 
Massachusetts factories continued their 
spectacular increase in October. The 
index prepared by Associated Indus- 
tries stood 41 per cent over October a 
year ago. 

An increase in employment, the pur- 
chase of thousands of dollars worth of 
new machinery and the largest amount 
of domestic orders on hand since 1929 
are bright spots in the current business 
of the Indian Motorcycle Company. 
Springfield, according to E. Paul du 
Pont, president. ‘Since October 28 of 
this year, Indian Motocycle Company 
has increased the number of its em- 
ployes by 100 per cent.”’ Mr. du Pont 
said. “Domestic orders on hand are 20) 
per cent above any period since 1929. 
Our plant is one month behind in do- 
mestic deliveries.'’ This activity at the 
Indian plant was explained by the in- 
troduction of a 1940 line of motorcycles 
which have been completely restyled, 
new mechanical improvements added 
and a new increase in interest in motor- 
cycles from the sport and commercial 
markets alike. 
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Also going strong and now employ- 
ing 600 persons, or 50 per cent more 
than a year ago, is the Van Norman 
Tool Machine Company of Springfield. 
which is becoming of increasing im- 
portance in this industrial area. The 
company reported a backlog of orders 
amounting to around $1,500,000 of 
which foreign business accounts for 
roughly 50 per cent. Van Norman has 
received an order for an unannounced 
number of milling machines for use by 
the French government in aircraft manu- 
facturing plants in France. In addition 
to awarding a contract for a new $30, 
000 addition to its plant, Van Norman 
has purchased a plot of land for 
$15,500 as a parking lot for employes’ 
automobiles. 

Another concern which has doubled 
its payroll within the last several 
months is the Springfield Bronze and 
Aluminum Co., which currently is em- 
ploying 100 men on two eight-hour 
shifts in capacity production. The con- 
cern is looking forward to an excellent 
winter season. Joseph R. Gould, presi- 
dent and treasurer, said that the com- 
pany is turning out many magnesium 
castings for airplane production among 
other business. 

The American Bosch Corporation, 
Springfield, is the busiest it has been 
in years and much of the present ac- 
tivity is traceable to indirect effects of 
the European war, although it is re- 
ported that there is little in the way of 
direct war orders. The company has 


benefited greatly from an increased 


South American market. The activity 
in the aviation industry which has re- 
ceived many direct war orders is re- 
flected indirectly in the Bosch business 
because of the large number of aero- 
plane magnetos it manufactures. The 
company also is increasing its produc- 
tion of distributors for the Ford auto- 
mobile company. 

Fuse adaptors for 14 and 16-inch ar- 
tillery shells are being manufactured by 
the Gilbert and Barker Manufacturing 
Company West Springfield, according 
to President S. C. Hope, and are being 
purchased by United States ordnance 
offices and armament manufacturers in 
this country. The fuse adaptor is a shell 
section which fits into the base of the 
shell case and surrounds the mechan- 
ism for the timing of the explosive. 
Each one weighs between seven and 
eight pounds and is made of specially- 
hardened steel shaped by precision 
work of skilled mechanics. 

A 5 per cent raise in all departments 
of the Foster Machine Company, West- 
field, was effective Dec. 4. Approxi- 
mately 400 employes benefited accord- 
ing to company officials. In July the 
concern paid a 2'2 per cent bonus to 
all its workers on the amount of their 
wages for the first six months of the 
year. 

New machinery is arriving at the 
Holyoke works of the Worthington 
Pump and Machinery Corporation, the 
first units of a large order for additional 
equipment that was placed several 
months ago. This is part of the long 
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range expansion program planned by 
the management for the Holyoke plant. 
The cost of the new equipment is ap- 
proximately $100,000, it is understood. 
Election of Maynard D. Church as a 
vice president of Worthington is an- 
nounced. Mr. Church is also president 
of Moore Steam Turbine Corp. Wells- 
ville, N.Y., which has been for some 
time a Worthington subsidiary, and he 
will continue to be’in charge of Moore 
operations. Harold W. Stoddart of 
South Hadley has been appointed 
manager of the turbine well pump divi- 
sion of Worthington in Holyoke. 

A “sizeable” order from the Curtiss- 
Wright Corporation of Buffalo for fuel 
gages to be used on Curtiss pursuit 
planes for the United States, French and 
Norwegian armies has brought capacity 
business to the Boston Auto Gage Com- 
pany of Pittsfield. According to Thomas 
C. Nelson, company president, the 
order is the largest the firm has re- 
ceived in several years and will re- 
quire three or four months for com- 
pletion. 

The L. S. Starrett Company of Athol 


“announced a Christmas bonus to its 


employes, according to the length of 
service with the concern. The bonus 
pays from 4 per cent to those who have 
been with the company for a year or 
less to 10 per cent for those who have 
been with the company five years or 
more. The company has been doing a 
brisk business in precision tools. 

Domestic business of the Package 
Machinery Company, Springfield has 
grown substantially during recent 
weeks, Roe S. Clark, vice president 
said and present production is ‘very 
well diversified. The plant also has 
orders from England and other foreign 
lands. The company is now employing 
about 300 on a single shift that is work- 
ing overtime. 

James Y. Scott, executive vice presi- 
dent of the Van Norman Machine Tool 
Company, Springfield, has accepted the 
nomination to the resolutions committee 
of the National Association of Manufac- 
turers which will formulate ‘Industry's 
platform for 1940’ for adoption by the 
Congress of American Industry in New 
York. Chairman of the resolutions com- 
mittee is Charles E. Speaks, president of 
Fisk Rubber Corporation, Chicopee 
Falls. 

The United States Armory’s produc- 
tion on the new Garand semiautomatic 
rifles in Springfield is carrying a work- 
ing personnel of 2,300 and officials con- 
fidently expect that before many more 
weeks the capacity working load of 
2,500 will be reached. Men have been 
taken on gradually since the beginning 
of the year, when the work force num- 
bered 1,500. Some delay in taking on 
additional help was experienced as the 
plant awaited the various tooling up 
processes. 

Directors of the Perkins Machine and 
Gear Company of West Springfield, 
have voted the regular quarterly divi- 
dend of $1.75 a share on preferred 
stock. The dividend will be paid Dec. 

11 to stockholders of record, Dec. 4. 


A pickup in production has begun at 
the Westinghouse plant in East Spring- 
field, W. O. Lippman, works manager 
announced. Employes are being called 
back to augment the personnel. 

Production of forgings for the Navy is 
adding considerably to the current out- 
put of the Moore Drop Forging Com- 
pany, Springfield, where the volume is 
reported to be at a high mark. In recent 
weeks, Moore also has enjoyed an up- 
turn in its usual sales to both the air- 
craft and automobile industries. 

George Bertram Ambler, 66, vice 
president of the Black Diamond Saw 
and Machine Works in Natick died re- 
cently. 

General Machine & Tool Co. has 
moved to larger quarters on the second 
floor of the Osgood Bradley Building 
and has added new machine equip- 
ment to take care of expanding busi- 
ness. 

The Chapman Valve Manufacturing 
Company, Springfield has reached the 
production level on the 1937 peak, an 
official said and this last quarter of the 
year will be the highest for 1939. The 
1937 peak was the highest the com- 
pany: had enjoyed since the depression 
began and was just prior to the reces- 
sion which cut production in 1938. 
Additions to the present buildings and 
equipment of the Chapman Valve 
Manufacturing Company costing sev- 
eral thousands of dollars are being 
planned for the near future Fred T. Low, 
treasurer, has disclosed. 

Reporting continued substantial in- 
crease in Rhode Island employment in 
October, State Labor Director Harvey 
Saul said the metal industries hired 
more workers in October than in any 
month since 1929. Saul described the 
gains as “greater than seasonal” and 
said indications were they will continue 
for several months. 

Ralph E. Flanders, president of Jones 
& Lamson Machine Co. Springfield, Vt., 
has been appointed representative of 
management in the Federal Committee 
on Apprenticeship, recently enlarged 
to provide broader representation to 
management and labor in formation of 
apprenticeship policies. Mr. Flanders 
first entered the machine business 
through the apprentice school main- 
tained by Brown & Sharpe Manufac- 
turing Co., Providence of which he is a 
graduate. He is a past president of the 
National Association of Machine Tool 
Builders. 

Hannifin Manufacturing Company of 
Chicago, has recently acquired the bus- 
iness of the Rock River Machine Com- 
pany of Janesville, Wisconsin. The Rock 
River Machine line will be continued, 
but with improvements and refinements 
as Hannifin policy. Engineering, sales 
and manufacture of the Rock River Ma- 
chine line will be carried on in the 
Janesville, Wisconsin plant. 

The Rock River Machine line has for 
more than forty years served steel fabri- 
cating plants and departments all over 
the world. It is reported that the addi- 
tion of new related products is also 
contemplated. 
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Chapter Doings . .. . 


By George J. Keller 





B* THE time you read this Christmas 
Joys and New Years Headaches 
will have passed by. 

This job of mine gets under my skin 
occasionally and then something hap- 
pens which goes a long ways towards 
reimbursing me for my humble efforts. 
The Missus called me today and said, 
“You received a Christmas card from 
S. J. Black, Turtle Creek, Pa. Who is 
he?” Well, I worked under Sam Black 
22 years ago while with Westinghouse. 
Haven't seen or heard from him in 10 
years. He saw my picture, thanks to 
that “ornery” Cy Newton, in the last 
issue. Bless you, Sam, I'll look you up 
the next time I am down your way. 
Joy and sorrow seem to go together. 
Bill MacRae passed away on December 
10th. We will miss him thruout West- 
ern New York. He was a swell fellow 
and I would rather be that than Pres- 
ident of the U. S. A. Mighty sorry to 
hear that Bill Brown had to resign as 
Vice Chairman of New York-New Jer- 
sey Chapter. Bill is a good fellow. He 
got his early training in Buffalo. Re 
cently flew over Ontario from Detroit 
to Buffalo and did not realize that I was 
flying over a country that was at war 
and our next door neighbor. Not until 
I read Singer's report of Ontario Chap- 
ter Doings did this come home to me. 

Here's hoping that with the advent 
of the New Year, our Society and the 
Tool Engineer will continue to grow as 
in the past. 

Detroit Chapter members, 176 strong, 
spent a gala evening at Club Saks De- 
cember 14th. The meeting was a “just 
for fun” party. Bill Knowles won the 
Big door prize. Twelve proud, plump, 
and strutting gobblers, given as door 
prizes graced the Yuletide tables of 
Watson, Licktige, Ripley, Peasance, 
Ketelsen, Greenshield, Herman, Hol- 
land, Diamond, Hauge, DeBuigne and 
Duffy. At the mike, Charlie Thiede, 
hoarsely whispered to Clyde Hause 
who relayed his Merry Christmas mes- 
sage. It was a cold and Charlie can 
prove it. Otto Franke, who toured Old 
Mexico last summer brought his col- 
ored movies of the trip so that all might 
share his fun. Otto's pictures included 
just about everything: scenes of beau- 
ty, scenes of historic interest and an 
honest to gosh Mexican Bull fight. 
Chrysler Crop. presented sound 
movies highlighting the cream of Major 
Edward Bowes’ Amateur crop. The 
evening's festivities concluded with a 
a floor show. 

About one hundred and fifty mem- 
bers, wives, daughters and sweethearts 
attended St. Louis Chapter’s Christmas 
Party, December 14th from 6:30 P. M. 
to 1:30 A. M. Turkey dinner, lecture, 
music, dancing, ample liquid refresh- 
ments, presents for the ladies and a 
floor show. The fine singing of Chair- 
man Doogan’'s pretty daughter and the 
jitterbug dancing by Reheis highlight- 
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ed the evening's entertainment. The 
technical session by Mr. Shartle of the 
Vickers Co. and Mr. Hereen of the Han- 
nifin Mfg. Co. was short. The ladies lis- 
tened respectfully and thought their 
men were all wonderful because they 
understood and enjoyed it. Ladies’ 
nights are aces. 

On Friday evening, December 15th, 
Elmira Chapier held a joint meeting 
with the Foreman’s Club of Remington- 
Rand, Elmira Plant. About 150 members 
and guests heard Burnham Finney, Edi- 
tor-in-Chief of the American Machinist 
on “The War—How it affects your job.” 
The present and future effect of air- 
craft, arms, and munitions purchases 
by foreign nations and the expansion 
and modernization of our arsenals and 
navy yards was pointed out by him. 
The meeting was in the cafeteria of the 
Remington-Rand-Plant and a tour of the 
plant was made afier the meeting. 
Binghamton and vicinity sent a large 
delegation. The Remington Rand band 
and a “very much mixed” quartet led 
by Joe Ahearn enlivened the occasion. 

Milwaukee Chapter turned out in 
goodly numbers at the December 14th 
meeting and enjoyed an interesting 
talk on ‘Trends in Machine Tool Design 
and Use” accompanied by slides, and 
given by Mr. John Haydock, managing 
editor of American Machinist. Mr. A. 
P. Jones, a guest was the winner of the 
door prize. We hope Lucky Jones 
knows how to use his prize. Mr. W. P. 
Schmitter, Chief Engineer of Falk Corp. 
our speaker at the November meeting 
was again present at this meeting and 
“rumor” says he is going to make ap- 
plication for membership. We will all 
be glad to have Mr. Schmitter associat- 
ed with us. There is a Special Surprise 
for members and guests who attend the 
January 11th meeting. Come out, Boys. 
A nominating committee will be elect- 
ed at this meeting. 

Twin City Chapter’s December meet- 
ing was well attended and the talk by 
Mr. John Haydock, managing editor of 
the American Machinist was highly ap- 
preciated by everyone present. Chair- 
man Wise succeeded in breaking a 
long standing precedent of no stand- 
ing upon the part of Mr. Pennington, 
Chairman of the Meetings Committee, 
when he got to his feet to say a few 
words. It was pleasant to have Vice 
Chairman Gruber back again after a 
long absence. 

Ontario Chapter held their Dec. 8th 
meeting in Toronto at the Oak Room 
of the Union Station. Mr. F. T. Ellis of 
the Heald Machine Co. gave an in- 
teresting talk on Precision Finishing of 
Surfaces, illustrated with slides. On a 
motion from the last meeting, a resolu- 
tion was sent to the Minister of Na- 
tional Defense at Ottowa, telling him 
that the full technical knowledge of the 
Ontario Chapter was at the service of 
any industry engaged in War work, to 
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whom their problems could be 
brought, and a reply was received and 
read from the Minister of the Depart- 
ment of National Defense, thanking the 
Chapter for their spirit of loyalty and 
cooperation. The next meeting will be 
in Hamilton January 12th and Mr. Gray, 
one of the members of the Ontario 
Chapter is going to give a talk on “Fix- 
ture Work applied to Aeroplane Con- 
struction.” 

Mr. John Haydock of the American 
Machinist magazine gave an interesting 
talk on ‘Machine Tool Design and Use” 
before 100 members and guests at the 
Tri-City Chapter meeting, Dec. 6th. 
Particular attention was paid to the 
slides showing new machines because 
many were of installations in local 
plants. Ed Dickett couldn't be there but 
Ford Lamb was present in his place 
and told about the new chapters 
formed during the past year. The 
Blackhawk Hotel on the Davenport side 
of the river, was the meeting place for 
a change. 

Well, fellows, if Hartford ever slows 
down to just a run again, Geo. Leitch 
will buy a round. On December 4th, 
about 250 heard Ralph L. Lee, Director 
of Public Relations for General Motors, 
give an interesting talk on Tooling for 
New Models. The hecklers didn’t have 
a chance this time as his talk was non- 
technical. At the dinner meeting Ralph 
H. Walker, Warden of Connecticut 
State Prison, gave the coffee talk on 
The Straightening Process in the lives 
of men. 

Toledo Chapter’s December 5th af- 
fair, at Pages Dairy was a huge suc- 
cess. The trip through the plant was 
grand and the picture depicting the 
entire process and development of 
diamonds was enjoyed by all. The at- 
tendance was over 150. This can be at- 
tributed to the dear, dear ladies, and 
needless to say the way they enjoyed 
themselves has stimulated plans for 
similar happenings. The large silver 
platter donated by Mr. Krandall, dia- 
mond expert, was won by Jeannette 
Maier, daughter of ASTEer Harry Maier. 
Bob Haynes had some of the boys over 
to his house and treated them to “egg 
nogs.” He is tops with the boys and 
we're hoping that he will find time to 
attend the meetings hereafter. 


The December meeting of Baltimore 
Chapter was attended by 125 members 
and friends. Mr. Fred Hammer, Warner 
and Swasey Co. enlightened us on the 
Development of Small Tools for Turret 
Lathes, with an illustrated lecture. They 
were especially glad to see new faces 
from local concerns at the meetings. 
Baltimore Tool Engineers are finding it 
well worth their time to attend these 
educational sessions where they can 
have lots of shop problems ironed out 
by men with experience. Baltimore’s 
Third Annual Dance was a grand and 
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From contact point to pointer, every detail of a Federal 
Dial Indicator has a very definite reason for the way it is 
constructed. New materials are constantly tested to 
determine if there is something better. New manufactur- 
ing methods are developed to improve the fidelity, sensi- 
tivity and accuracy of the instrument. At the right, the 
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Separate Movement 


Permits better alignment 
of rack and gears result- 
ing in better accuracy 
and action. 


Case a Solid Piece 


No screwed or soldered 
pieces to become loose 
or out of line, but a 
solid brass case. 


Bearings Low in Friction 


Federal was first to use 
jewel bearings. First to 
establish value of Full- 
Jewel Low-Friction In- 
dicators. Rack bearings 
also self-lubricated to 
give lowest possible fric- 
tion. 


Accurate Gear Teeth 


All gears cut in our plant 
where tooth form can be 
rigidly controlled for 
greater accuracy. 


Precision Assembly 


Exceptional means is pro- 
vided for accurate assem- 
bly. No watch is more 
carefully put together. 
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glorious affair, well attended and much 
enjoyed. 

The war in Europe has caused one 
casualty among the New York-New 
Jersey group it was learned at the De- 
cember meeting when Herb Hall read 
a letter from Bill Brown tendering his 
resignation as Vice Chairman of the 
Chapter. Bill is so busy lining up pro- 
ductive machinery to increase the out- 
put of aircraft engines at Wrights, that 
he has had no time for chapter affairs. 
His resignation was accepted with re- 
grets. A review of the fundamental 
principles of motion study as applied 
to jig and fixture design was given in 
a talk by Raymond V. Havicon, tool 
room supervisor of the Scovil Mfg. Co. 
of Waterbury, Conn. a contract shop 
that makes everything from vanity 
cases to bullets. He quickly indicated 
his knowledge of the Tool Engineer's 
position in the manufacturing set-up by 
tracing the course of the job from the 
time the contract is accepted and the 
tool designer goes to work to the point 
where the tools are actually used on 
the job. With the engineering depart- 
ment, the tool room and the production 
shop all after him, the Tool Engineer is 
behind the eight ball most of the time. 

Burnham Finney of the American Ma- 
chinist addressed Syracuse Chapter’s 
dinner meeting at the Syracuse In- 
dustrial Club on December 12th. It 
goes without saying that the seventy 
members were deeply interested in his 
subject, “The War—How it Affects 
Your Job.” After all the job is the most 
important thing in every Tool En- 
gineer’s life. Two prominent members 
of the Syracuse Chapter were claimed 
by death early in December—Lloyd W. 
Moulton of Manufacturers Consulting 
Engineers, and William L. MacRae of 
Dalrae Tool Company. Seven new 
members were admitted since the last 
meeting and this is only the beginning. 
Next month will show a larger gain. 
The entertainment committee is busy 
with plans for a dance the latter part 
of January. 

The four lady registrars, the twenty- 
two fine exhibits, the chicken dinner 


and the singing led by Ernie Ekstrom 
charged the atmosphere with that cer- 
tain sense of congeniality and ease 
which made Rockford’s December 7th 
meeting doubly enjoyable. Ford Lamb 
gave a talk that won hearty applause. 
A short recess and then the excellent 
sound movie description of a plant 
visitation thru the factory of the United 
States Electrical Motor Co. was shown. 
Projectors were switched and the 
technical lecture by John Haydock, 
managing editor of the American Ma- 
chinist, held the audience ‘of 350 men 
in rapt attention for an hour sand 
twenty minutes. The business meeting 
attended by 75 members on Nov: 28th 
was embellished by entertainment, 
community singing, smorgasbord, 
smokes and card games. Free speech 
reigned supreme and many points of 
doubt and wonder on the part of the 
Program and Entertainment Commit- 
tees were cleaned up. This meeting 
was the forerunner of many more like 
it and should go far towards building 
a solid foundation of true,democratic 
feeling under the Chapter. Such 
threshing out of problems builds for 
permanency. 

The December llth dinner meeting 
of Racine Chapter was held in the main 
dining room of Hotel Racine with 75 
members and guesis attending. The 
Mohr-Jones Hardware Company, The 
Independent Pneumatic Tool Co. and 
the Vanadium Alloys Steel Co. had dis- 
plays of their products. Mr. John Hay- 
dock, managing editor of the American 
Machinist, spoke on “Trends in Ma- 
chine Tool Design.” His talk was il- 
lustrated with lantern slides showing 
many of the latest machines that were 
to be shown at the Machine Tool Show 
in Cleveland. An interesting discussion 
followed the talk. 

Philadelphia played host to President 
Jim Weaver Wednesday evening, Dec. 
13th at the Engineer’s Club. Jim told 
of some of the plans for the national 
meeting and urged all to attend. Wil- 
liam H. Oldacre, D. A. Stuart Oil Co. 
gave an interesting discourse on the 
place of cutting oils in various machin- 


ing operations. The consensus of opin- 
ion of the shop men and engineers 
present was that he put across a mes- 
sage that was easily understood and 
everyone felt that he had learned some- 
thing. 

Dayton Chapter No. 18 were guests 
of the Inland Mfg. Co., Dayton on 
November llth. Grand entertainment 
was furnished by the company in the 
form of a musical band and a wander- 
ing magician. The greatest piece of 
magic was produced by Ed Seifreat, 
who, with a wave of his hand, removed 
the vest from Toastmaster Whitey” 
Poock, without removing Whitey’s coat. 
Mr. Dale Phillippi, Research chemist 
for the Inland Mfg. Co. produced mag- 
ical formulas with a piece of chalk that 
amazed the 150 members and guests 
present. Mr. Phillippi’s topic ‘Molding 
Plastic” traced the history of plastics 
from its origin to the many varieties 
and forms on hand at the present time. 
The dinner speaker was Mr. Bob 
Husted, Sports Editor of the Dayton 
Herald, who kept everyone present 
interested in his recital of inside facts 
on Baseball and Boxing. A plant tour 
climaxed the meeting. 

Schenectady’s December meeting 
was a big success. 195 members and 
friends gathered in Danish Hall to hear 
Mr. Burnham Finney, editor of Amer- 
ican Machinist. A good representation 
was present from American Locomotive 
Company and the V&O Press Co. Also 
present were members of General Elec- 
tric Foreman’s Association. Also pres- 
ent was Mr. J. C. Molinar, New York 
district manager for Pratt & Whitney. 
The entertainment committee, with 
Harry Crump as chairman, presented a 
fine program in which Miss Jane Rutz 
played the accordian and led the com- 
munity singing. Parker Sherwood Jr. 
gave several fine selections on the 
marimba. C. H. Borneman then intro- 
duced four salesman, George Lauter- 
born, Carl Sertl, Edward Girardot and 
Leroy Urban who practiced their public 
speaking course on the audience by 
introducing and selling '’Whatsits.” 





and standardization. 





Every reader of this publication, if not a member of this 
Society, owes it to himself to investigate the advantages 
of affiliation with the A.S.T.E. Technical activities of this 
worthwhile organization bring you constantly up-to-date on 
what's happening in your world, what’s new, new meth- 
ods, new processes of fabrication, engineering procedure 


The industrial relations activities, keeps members in 
touch with new openings tor employment and changes in 
personnel. A great many responsible manufacturing execu- 
tive positions have been filled through this activity. 


Not a small part of the value of membership is that result- 
ing from the various social activities. Numerous events, 


The American Society of Tool Engineers Covers Your Field 


“EVERY MAN OWES IT TO HIMSELF TO DEVOTE A PORTION OF HIS TIME 
TO THE OCCUPATION OF WHICH HE IS A PART.’"—THEODORE ROOSEVELT. 


wherein individual members mingle with their fellow co- 
workers and friends in the same profession, occupy a 
prominent place. Many “extra-curricular” activities, such 
as speakers’ clubs, provide a splendid outlet for the ex- 
pression of each member’s views and ideas and augment 
a well balanced, complete program, specially ‘‘engineered’”’ 
for the progressive mechanical executive. 


Don't put off any longer what you have been wanting 
to do. Write to THE TOOL ENGINEER, 2842 W. Grand 
Boulevard, Detroit, Michigan or to the American Society 
of Tool Engineers, 2567 W. Grand Boulevard, Detroit, Mich- 
igan for your application blank now. Then fill it out and 
return it promptly—be a definite factor in promoting the 
profession of which you are a part. 
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Potter & Johns 


Automatics 


Manufacturers of Aircraft Engines and Propellers throughout the world have found the answer to many of their production 
problems in Potter & Johnston automatics. Chucking operations on Cylinder Barrels, Cylinder Heads, Master Rods, Re- 
duction Gear Parts, Cam Rings, Propeller Spiders and Barrels no longer present experimental factors to P. & J. engineers. 


Send us your prints for estimates. 


POTTER & JOHNSTON MACHINE COMPANY 


PAWTUCKET, 


FACTORY REPRESENTATIVES: William L. Martin, Headquarters at Fac- 
tory: New England States and Eastern New York and New Jersey; A. W. 

986 Kenyon Ave., Plainfield, N. J.; Western New York and New Jer- 
sey, Eastern Pennsylvania, Maryland and Delaware; G. Tell DuBois, 8-154 
General Motors Building, Detroit, Michigan; Michigan and the City of To- 
ledo, Ohio; Louis K. Voelk, 3865 Woodridge Rd., Cleveland, Ohio; Ohio— 
with the exception of Toledo, and Western Pennsylvania; Harry I. Schuster, 
743 N. Fourth Street, Milwaukee, Wisconsin; Illinois, Missouri, Wisconsin, 
Iowa and Indiana. AGENCIES: Star Machinery Company, 1741 First Street, 
South Seattle, Washington; Henes-Morgan Machinery Co., 2026 Santa Fe 
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R. I. U.S.A. 


Ave., Los Angeles, Calif.; Jenison Machinery Co., 20th and Tennessee Sts., 
San Francisco; Wessendorf Nelms & Co., Inc., 320 Franklin Ave., Houston, 
Tex.; Arthur Jackson Machine Tool Co., 60 Front St., West, Toronto 2, 
Ontario; Arthur Jackson Machine Tool Co., 437 Grosvenor Ave., Montreal, 
Canada; Burton Griffiths & Co., Ltd., Birmingham, England; R. 8S. Stokvis et 
Fils, Paris, France: Rotterdam, Holland and Brussels, Belgium; Maskinak- 
tiebolaget Karlebo, Stockholm 1, Sweden; Ing. Ercole Vaghi, Milano, Italy; 
Yamatake & Co., Ltd., Tokyo, Japan; (Imperial Export Co., 44 Whitehall 
Street, New York, N.Y.); Almacca, Zurich, Switzerland. 
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LINCOLN FOUNDATION 
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458 Awards Olfered for Studies Speeding the Benefits of Industrial Progress by 
Improving Designs, Manufacture, Fabrication, Construction, and Maintenance of 
All Types of Machines, Building, Structures and Products. 





AS and one-half year program of 
scientific study, which will cul- 
minate in payment of $200,000 in 
awards, and which should produce 
widespread social and industrial bene- 
fits, was announced here today by The 
James F. Lincoln Arc Welding Founda- 
tion. 

The 458 awards are established for 
studies bringing out benefits of a social, 
economic or commercial nature, such 
as reduction or elimination or hazards 
to safety and health, greater availability 
of comforts and conveniences through 
reduced prices, greater utility and dura- 
bility of machines and structures as well 
as industrial benefits such as cost sav- 
ings and other advantages in manufac- 
ture, frabrication or construction. 

Studies encouraged with a view to 
creating such large-scale benefits will 
concern machines, products and struc- 
tures of all types including: automo- 
biles, trucks, buses, airplanes, locomo- 
tives, freight and passenger cars, street 
cars, ships and boats of all types, build- 
ings, bridges, houses, furniture, heat- 
ing and air conditioning equipment, 
electric refrigerators, farming machin- 
ery, road-building equipment, as well 
as industrial machines and products of 
every conceivable kind. 


Awards 


Awards, ranging from $13,700 to $100, 
and embracing the 12 classifications and 
46 divisions into which the industrial 
field has been divided for purposes of 
participation (see accompanying table 
of Classifications and Divisions), con- 
sist of the following: 


Ist Grand Award—$13,700 

The lst Grand Award, which will be 
paid for the best progress report sub- 
mitted, will total $13,700. 

3 Main Program Awards: lst, 2nd 
and 3rd awards of $10,000, $7,500 and 
$5,000. 

48 Classificational Awards: lst, 2nd, 
3rd and 4th awards of $3,000, $2,000, 
$1,000 and $800, respectively, in each 
of 12 classifications. 

184 Divisional Awards: Ist, 2nd, 3rd 


and 4th awards of $700, $500, $250 and 
$150, respectively in each of 46 divi- 
sions. 

223 Honorable Mention Awards: 223 
awards of $100 each for papers which 
do not share in any other award but 
which deserve honorable mention. 

Wide Range of Subjects 

Innumerable subjects are suitable for 
study. The 12 Classifications and 46 
Divisions of participation cover every 
conceivable machine, building, struc- 
ture or product made of ferrous or non- 
ferrous metal. 


CLASSIFICATIONS AND DIVISIONS 
OF PARTICIPATION 

Classifications Divisions 

A Automotive—A-1 Engines or Engine 
Accessories; A-2 Bodies or Body Ac- 
cessories; A-3 Frames or Frame Ac- 
cessories; A-4 Trailers. 

B Ajircraft—B-1 Engines or Engine Ac- 
cessories; B-2 Fuselages or Fuselage 
Accessories. 

C Railroad—C-1 Locomotives; C2 
Freight Cars; C-3 Passenger Cars; 
C-4 Locomotive and Car Parts. 

D Watercraft—D-1 Commercial; 
Pleasure. 

E Structural—E-1 Buildings and Similar 
Structures; E-2 Bridges; E-3 Houses; 
E-4 Miscellaneous. 

F Furniture and Fixtures—F-1 House; 
F-2 Office. 

G Commercial Welding—G-1 Commer- 
cial Welders or Job Shops; G-2 Gar- 
ages or Service Stations. 

H Containers—H-1 Contents Stationary 
(Tanks, etc.); H-2 Contents Moving 
(Pipe Lines, etc.). 

I Welderies—I-1 Commercial Welder- 
ies; I-2 Plant Welderies. 

J] Functional Machinery—J-1 Metal Cut- 
ting; J-2 Metal Forming; J-3 Electrical; 
J-4 Prime Movers; J-S Conveying; 
J-6 Pumps and Compressors; J-7 Bus- 
iness; J-8 Functional Machinery not 
otherwise classified; J-9 Jigs and 
Fixtures; J-10 Parts of Functional Ma- 
chinery. 

K Industry Machinery—K-1 Processing; 
K-2 Construction; K-3 Petroleum; K-4 


D-2 


Steel Making; K-5 Farming; K-6 
Household; K-7 Food Making; K-8 
Textile and Clothing; K-9 Printing; 
K-10 Industry Machinery not other- 
wise classified. 


L Maintenance—L-1 Machinery and 
Mechanical Equipment, including 
truck, bus and taxi fleets; L-2 Struc- 
tures and other applications for arc 
welding in Maintenance such as pipe 
lines, railroad tracks, bridge strenath- 
ening, etc., not covered under L-1. 

Unlimited Opportunities for Participation 
Participation in the Progress Program 

is open to everyone who plays any part 

in actually bringing about progress in 
the executive, design, fabrication, manu- 
facture, construction or maintenance 
phase of industrial product or structure 
development. Authors of studies may 
be executives, engineers, designers, 
architects, draftsmen, plant superintend- 
ents, production managers, foremen, 
proprietors of automotive garages or 
service stations, owners and operators 
of fabricating and repair shops, or any 
other person engaged in the various 
phases previously mentioned. One au- 
thor, or a group of authors, may submit 

a study. Any company or concern may 

submit more than one study, provided 

each is on a different subject and is pre- 
pared and submitted by a different au- 
thor or group of authors. 


Studies to Cite all Benefits of Progress 


Studies may bring out any and all 
social, scientific, economic and com- 
mercial benefits which attest progress 
in industrial development. Studies must, 
however, report progress which can be 
attributed to application of the electric 
arc process of welding within the two 
and one-half year period, January 1, 
1940 to June 1, 1942. Such progress may 
involve one of the following: (a) Rede- 
sign and manufacture or construction of 
an existing machine, structure, building, 
manufactured or fabricated product of 
ferrous or non-ferrous metals; (b) New 
design and manufacture or construction 
of a machine, building, etc. as in (a); 
(c) Organization, development and con- 

(Continued on page 46) 
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How your tool 
room attendant 
ean step up 


produetion 


IN THESE DAYS every productive employee 
counts — but only while on productive work. 
Do you know how much of your machinists’ 
time is spent on tool grinding? The figures may 
surprise you. 





Why continue? An expensive machine stands 
idle . . . production is held up! Yet your tool 
room attendant can do this job. With a Sellers 
Tool Grinder, he can grind tools more accurately 
than the best machinist can by hand .. . and in 
less time. Less tool steel will be wasted and the 
tools will last longer and cut better. Your ma- 
chinist can be kept on the work you are paying 
him to do — and production will not lag. 


If you are looking for a way to save money and 
keep production at peak, we know you will want 
more information about Sellers Tool Grinders. 
Write today. 





WILLIAM SELLERS «& CO. Ineorporated , founot 


1626 Hamilton St. ~ - Philadelphia, Pa. 
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A\n obsolete machine may show as 
an asset on your books, but is it 


still an asset in your shop ? 
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RODUCTION was more than doubled when a Jones & 
Lamson Universal Saddle Type Turret Lathe replaced an 


older machine on small lots of cast iron V-belt pulleys. 


The great rigidity and advanced design of the Jones & Lamson 
Universal machine allow carbide tipped tools to be used to their 
maximum advantage in this simple set-up. If larger lots of these 
pulleys were required, special tooling could be designed to the 
full capacity of the machine and still further increase the pro- 
duction. 


An obsolete machine may be an asset in your balance sheet 
but is a liability in your shop. 


Let us demonstrate how a Jones & Lamson Universal Turret 
Lathe can increase your production and your profits. 


JONES & LAMSON MACHINE CO. 
Springfield, Vermont, U. S. A. 


Manufacturers of Saddie and Ram Type Universal Turret Lathes, Fay Automatic 
Lathes, Double-End Milling and Centering Machines, Automatic Thread Grinding 
Machines, Comparators, Tangent and Radial, Stationary and Revolving Dies and 
Die Chasers. 
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New, modern equip- 
ment doubled pro- 
duction on this part 





i 
} 
} 
t 
' 
ii 
{ 
i 
t 
: 
is 
{ 











Rapid Proof for Arithmetical Problems Involv- 


ing Multiplication, Division and the Extraction 
of Square, Cube and Other Roots 


By ROBERT T. BARNETT 


MEMBER AS.T.E. 
GLEASON WORKS, ROCHESTER, N.Y. 


Rapid Proof for Arithmetical Problems 
involving Multiplication, Division and 
the Extraction of Square, Cube and other 
Roots. 

Very often, the machine or tool de- 
signer or anyone employed in the en- 
gineering profession, finds it necessary 
to solve mathematical problems such as 


finding the length of the hypotenuse on 
a right angled triangle, having given 
the length of each of the other sides or 
legs. He may choose to obtain the 
length of the hypotenuse by use of the 
formula whereby the square root of the 
sum of the squares of the lengths of the 
other sides gives the answer sought. 
After obtaining the squares of the other 
two sides, he may check his multiplica- 
tions by the following rapid proof. An 


explanation of this rapid proof may be 
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POWER BITS FOR PHILLIPS SCREWS 
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HAND DRIVERS 


Apex-Phillips Hand Drivers are General 
Purpose and Super Service types. The 
Super drivers are especially recommended 
for case-hardened, self-tapping screws. 
‘““Stubby’’ Hand Drivers are also made in 


both types. 
Shock-proof handles of ‘“‘Superloi 


available with either General Purpose or 


Super Service blades. 


Hand Brace Bits, Service Drive Bits and 


Offset or “‘L’’ Drivers can be had 
sizes of Phillips screws. 


Phillips License No. 2 
Patent Nos. 2046837-38-40 


Apex-Phillips Power Bits cover the entire 
range of Phillips screws, and in design to 
fit all makes of electric, air and spiral 
drivers. Made from special shock-resisting 
steel, heat-treated and tempered to give the 
maximum in hardness, toughness and wear 
resistance. 

Apex Power Bits for Slotted Screws are 
made to fill all makes of electric, air and 
spiral drivers and range in size from No. 4 
to No. 16 screws. 

RECONDITIONING SERVICE 
Apex-Phillips Bits, when returned to us, can 
be reconditioned time after time at a sub- 
stantial saving. Each reconditioning shortens 
the bit approximately Ys”. 

PROMPT DELIVERY 
on standard Bits and Hand Drivers. 


d”’ are 


for all 





The APEX MACHINE & TOOL Co. 


Dayton, Ohio 
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found in some of the engineering and 
machinery handbooks, but as it may 
not be handy to the reader or as he may 
not be familiar with it, we give it here 
for multiplication with the addition of 
information as to what happens when 
by division, the problem does not come 
out evenly and there is a remainder to 
be taken into consideration in order to 
prove the problem. This last point is 
not covered by any of the handbooks 
and is therefore given here as it is im- 
portant to have it clearly understood in 
order to take full advantage of these 
rapid proofs. 
Rapid Proof of Multiplication 


Take two numbers such as 4576 and 
289 and multiply them together. 
Multiplicand Multiplier Product 
4576 times 289 equals 1322464 

To check this multiplication, add the 
digits in the multiplicand as follows: 4 
plus 5 plus 7 plus 6 equals 22. Continue 
by adding digits in 22. 2 plus 2 equals 
4. This brings us down to a single or 
final digit of 4. We will hereafter call 
this last single digit the final digit as 
these single digits are the result of con- 
tinuing to add the digits in a multiple 
number until we obtain the single or 
final digit. 

Now, obtain the final digit in the 
multiplier in the same manner, which 
will give 2 plus 8 plus 9 equals 19. 1 
plus 9 equals 10. 1 plus 0 equals | and 
this is the final digit for the Multiplier. 
Next, obtain the final digit for the Prod- 
uct or 1 plus 3 plus 2 plus 2 plus 4 
plus 6 plus 4 equals 22. 2 plus 2 equals 
4 or the final digit for the Product. 

Now, multiply the final digits from 
the Multiplicand and Multiplier together 
or 4 times 1 equals 4. This 4 equals the 
final digit from the Product and the 
solution of the problem is correct. If 
you do not obtain a similar result, re- 
check your work as it is probable that 
an error has crept in somewhere. 

Rapid Proof of Division 

Take two numbers such as 1322464 
and 289 and divide the first by the 
last. 

Dividend Divisor Quotient 
1322464 divided by 289 equals 4576 

Find the final digits as in the multi- 
plication problem above for each of the 
numbers for the Dividend, Divisor and 
Quotient which will be respectively 4, 
1 and 4. Multiply the final digits from 
the Divisor and Quotient together or 
4 times 1 equals 4. This 4 equals the 
final digit of 4 from the Quotient and 
the solution of the problem is correct. 

Now, we will take a problem in divi- 
sion which will involve an answer 
which has a remainder and will show 
how to prove the solution. 

Take two numbers such as 1322476 
and 289 and divide the first by the last. 
Dividend Divisor Quotient 
1322476 divided by 289 equals 4576 

plus a remainder of 12 

Next, find the final digits as before 
for the Dividend, Divisor, Quotient and 
also the Remainder and these will be 
respectively, 7, 1, 4 and 3. Multiply the 
final digit for the Divisor of 1 by the 

(Continued on page 46) 
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B<' GROUND HOBS 


Just as Johansson blocks are the world standard for accuracy in toolrooms, 

















Barber-Colman Ground Hobs are a world standard for accuracy in hobbing. 
Extremely precise; unexcelled in cutting capacity, fine finish and long-run 
economy . . . B-C Ground Hobs can be duplicated at any time to reproduce 
work exactly. Designed by expert hobbing engineers; made exclusively 
by skilled workmen employing specially developed methods and machines; 
held to rigid requirements of material, heat-treatment, form and finish; 
Barber-Colmah Hobs represent the utmost in hob value. Buy B-C Ground 
Hobs for precise work, extra fine finish and high production . . . Buy B-C 
Unground Hobs for work having ordinary commercial limits. Consult our 


engineers for competent hobbing advice. 








BARBER-COLMAN COMPANY 


General Offices and Plant ROCKFORD, ILLINOIS, U.S.A. 





PRODUCTS 











HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 
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ESET the cutterhead instead of the 
34 work. Mill vertically, horizontally or 
at any angle with a minimum of set-ups 
or side trips to other machines. Eliminate 
the errors involved in extra set-ups, in- 
crease output and cut your costs. The 
flexibility, ease of adjustment and ability 
of Van Norman Ram Type Universal Mil- 
lers to handle a wide range of work will 





New No. 22-L 
Table size: 45” x 10”. 
Feed range: 26” x 11” x 17”, 
Ram movement: 19’. 








help you to get more and better work 
through your toolroom, pattern shop or 
experimental departments. Five models 
meet all needs from the heaviest type of 
work to the most sensitive. Write for Bul- 
letins to the 


Van Norman Machine Tool Company 
Springfield, Massachusetts 


Van Norman Milling Machines 
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Carboloy Stocks Standard Tools 
and Blanks for Immediate Delivery 


Carboloy Standard tools (Catalog M-37) 
consist of nine styles (illustrated below), 
suitable for a wide range of general purpose 
turning, facing and boring operations. 
Each style is available in all commonly used 
sizes and so designed that each is adaptable 
to a large variety of work. This feature is of 
particular value to shops having small runs, 
job-lot work, as tool cost can be absorbed 
over a number of jobs. 





15% Discount On Carboloy Standard Blanks 


Standard blanks (Catalog M-37) are avail- 
able in 152 sizes, 3 styles as shown below. 
Priced 15% less than special blanks, these 
can be used on more than 90% of all Carboloy 
cutting tool applications. When slight ad- 
justments in tool design are necessary to 
employ standard blanks they usually can be 
made without affecting purpose of the tool. 


R-100 R-200 R-300 


Steel Cutting Recommendations Contained 
In New Carboloy Engineering Bulletin 


A new engineering bulletin recently issued 
contains basic data on requirements for cut- 
ting steel with Carbo- 
loy tools. Gives tool 
design, set-up,coolants, 
chip breaking and ma- 
chine requirements. 
Particularly valuable 
isa table giving specific 
recommendations for 
speeds, feeds, Carboloy 
grades, tool rakes and 
angles, etc. Ask for Carboloy Bulletin No. 
GT-120. 

Carboloy Masonry Drills 

Your maintenance man would like to 
know about the Carboloy Masonry Drill. 
Drills concrete, brick, tile, etc., 75% faster 
than old methods. Ask for leaflet GT-103. 


Carboloy 
Engineering 
Bulletin 


GT-120 
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Simple Plan Adopted Permits 





Broad Use of Carboloy Throughout Shop 


At the Bullard plant, Bridgeport, 
Connecticut, quantities to be ma- 
chined are limited principally to 
small lots—6 to 200 pieces—usu- 
ally steel, cast iron or bronze. 
Bullard . . . familiar with the un- 
usual savings of Carboloy tools on 
quantity-production jobs tooled up 
for purchasers of their machines... 
sought some way to obtain com- 
parable savings on their own limi- 
ted quantity, diversified machining 
work. Problem was to maintain a 
reasonably low inventory of car- 
bide grades and tools but at the 
same time adequate to cover a 
wide variety of jobs. 

To accomplish this, Bullard 
selected two general purpose Car- 


boloy grades—one for steel—one 
for all other metals and non- 
metallics. They then analyzed tool 
styles used, were able to design six 
styles of tools in four sizes to cover 
the majority of their applications. 

With these basic problems solved, 
Bullard delegated one man to 
actively promote and follow up 
carbide tool use. “Tooling then 
started on a broad scale. 

Results to date: Machines tooled 
with Carboloy have shown an 
average increase of 33% in pro- 
ductive capacity. The complete 
story—including a record of sav- 
ings on 22 steel, jobs—wili be 
mailed upon request. 


CARBOLOY COMPANY, INC., 11145 E. 8 Mile Blvd., DETROIT, MICH. 
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For the first time this season, found 
time to attend a Detroit Chapter meet- 


ing and thoroughly enjoyed it—es- 
pecially the pretzel bending hour. 
Then, old friends insult each other 


with impunity. Saw ex-prex Walter 
Wagner, looking right well after his 
scjourn in gay Paree, and others too 
numerous to mention, the most for the 
nonce carefree and naturally happy. 
Ed Dickett, popular A.S.T.E. vice prex, 
was there, and we reminisced a bit as, 
touring Mexico (via movie), the pano- 
rama suggested scenes and persons. 


We saw a bullfight (in which the crit- 
ters are converted into beef via the 
comic opera route—or to the tune of 
the Toreador) and the ruins of W-P.A. 
projects of a previous civilization. 


*, Vv yVv 


Among other Americans by choice, 
our membership includes a minority 
of Finns, and a few of these were at 
the meeting. Under a veneer of gaiety 
—burnished a bit with pretzel oil—one 
cculd sense a grim but quiet purpose, 
as befits scions of a stock that now 
challenges the major threat of civiliza- 
tion, communism. Now, I am not a Red 
baiter, or a flag waver (in the sense 
implied) and have held that com- 
munism cannot take root in advanced 
societies. Hence, I have declared it a 
minor threat to our American institu- 
tions, have further stated that com- 
munism, in Russia, is but a stage in a 
course of evolution from autocracy to 
democracy. The unwarranted onslaught 
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against Finland in nowise changes the 
picture. The Russian people do not 
want war (at least, not the kind the 
Finns are giving them) but, caught in 
the ruthless grip of a dictator and the 
minority in power, must do the mas- 
ter's bidding. It is a strong case for the 
preservation of our American system 
of government by the people for the 
people. 
vvweey 

As Americans, we can be proud of 
our Finnish element, which has asked 
nothing more than the right to work 
for its bread, thereby setting an ex- 
ample for extraneous as well as native 
malcontents. They, wanting something 
for nothing, must take that their own 
way. The Finns in turn can be proud 
of their native integrity, their innate 
honesty, moral and physical courage. 
We need citizens of their type. Finland, 
paying her debts, has cast bread upon 
the waters that, in an hour of need, 
comes back in tangible substance as 
America ‘gives moral and material 
help. And now, speaking for all of us, 
we can be proud of our common 
Americanism, that as a people, we can 
respond generously when suffering 
makes a demand on our purse strings. 
I believe that our Finnish members 
would like me to say these things for 
them, and to express, in their behalf, 
grateful appreciation for the support 
that America is giving their fatherland 
in this hour. Neutral we may be, po- 
litically, but our cheers go for Finland. 

vvegy 

One of the boys—Dave Carlson of 
Siandard Tool—dropped in on me the 
morning after the meeting, (Midland’s 
Mike Shea doing the introducing). Dave 
said he’d gotten a kick out of my tale 
of Puss in the bath tub and, one word 
leading to another, we found that we 
had mutual acquaintances in the East. 
Dave's father, it seems, knew “Old 
Man” Rundbom (erstwhile scraper 
boss at Brown & Sharpe’s) and now 
with Morse Twist Drill, New Bedford. 
Despite advancing years and lack of 
practice due to executive work, Mr. 
Carlson, Sr., can still spot a crescent 
on a machine way with the best of 
‘em. All of which led to “Cap” 
Leonard, with whom I played football 
on the B. & S. eleven back in ‘08 and 
who went with Morse immediately 
upon completing his apprenticeship. 
I'd like to hear from him—preferably 
as an organizer of a Whaler Chapter. 
You see, gentlemen, these remin- 
iscences that I entertain (?) you with 
aren't just idle gab. Like the ball in the 
roulette wheel, I toss a name into the 


bowl and it lands—-perhaps in New 
Bedford, Mass. 
"Te 9 
Each year, at this time, there come 


invitations to various Christmas parties, 
and this year Dave Forsman invited me 
over to Michigan Tool Company which, 
I understand, put on quite a spread. 
But it so happened that I had a date 
with Doc that afternoon, a/c trying to 
do something definite about these 
(Continued on page 40) 
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LENGTHENING THE LIFE | 
OF EXPENDIBLE PARTS 


The replacement of expendible parts has a persistent 
way of blocking the path to mine operating economy. 
By the same token, it offers a great opportunity for cost 
reductions. 

For example: a mine was having plenty of trouble 
with conveyor screws for handling cinnabar. Requisi- 
tions for replacements were coming along all too 
frequently. 

Chromium-Molybdenum cast steel screws solved 
that problem. A simple preliminary heat treatment 
gives the screws strength and toughness to withstand 
PRODUCERS OF 


MOLYBDENUM BRIQUETTES, 


FERRO-MOLYBDENUM, AND 


heavy pressure and impact loads. Flame hardening 
the flights to 630 BHN gives them the ability to stand 
up for long periods under the severely abrasive action 
of the ore. 

The records show that the Chrome-Moly screws last 
three times as long as others previously used which 
were actually higher in cost. 

Rechecking your own parts specifications may dis- 
close opportunities for similar savings. Our technical 
book, “Molybdenum in Steel”, is sent free on request 
to interested production executives and engineers. 


CALCIUM MOLYBDATE 
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HANDY ANDY SAYS 
(Continued from page 38) 


headaches that have been making a 
d—d old sourpuss out of me all these 
years. By the time Doc got through 
reaming out my sinuses it was late 
afternoon and my nose was a gushing 
fountain, so I hied for home and a 
supply of Kleenex. (Another year, eh, 
Dave?) 

You know, Otto Lundell. of Michigan 
Tool is quite a genius in his own right. 
being an outstanding engineer with an 
added flair for inspiring his boys to 
do the unusual. They have worked 
out some very advanced methods in 
gear processing, among other things, 
as well as in the broaching field. In 
addition to a fine, modern plant on Mc- 
Nichols Road, Detroit, there are various 
affiliates including a plant in Canada, 
thus making it an international con- 
cern. Which reminds me that, a few 
years back, I called on Otto Lundell 


\ 


with a view toward including him in an 
article a publisher had asked me to 
write. But about that time they had 
made me chairman of the A.S.T.E. Edi- 
torial Committee and piled so much 
work on me that, by the time I got the 
article finished, the editor had died or 
something and his successor—an ex- 
preacher, I believe—wasn't interested 
in engineering or engineers. Well, | 
haven't forgotten; merely bided my 
time. Michigan Tool is now mentioned 
among our advertisers. Who is next, 
“nobody knows’’—not even myself. 
vvweey 

Was out to see O. B. Jones ‘tother 
Sunday, partly out of curiosity to see 
the home on the hillside that is built 
to endure forever, but mostly because 
O.B. had had the misfortune to punc- 
ture a foot with an expanding bullet. 
No, it wasn't amateurish carelessness 
—O.B. knows his guns—but one of 
those things. Anyway, he is coming 
along at latest reports and should be 


. sy. OX AIR CYLINDER 


with 


ae 


| Self-Regulating Air-Cushion 

eliminates shock and vibra- 
tion. 

2 Quick-opening Air Duct as- 
sures quick starting under 
full power. 


NOPAK Air Cylin- 
ders are available in six 
—z mountings. Three 


Types: (a) Non-Cushioned (b) with Self-Regq- 
ulating Cushion (c) with Adjustable Cushion. 






AIR CUSHION 


New NOPAK 
CUSHION-HEAD 


®Eliminates noisy, damaging 
metal-to-metal impact. 

® Prolongs Cylinder Life. 

®Cuts Maintenance Costs of en- 
tire Cylinder Assembly. 


® Sells in same price range as non- 
cushioned type. 





® Assures continuous smooth, 


quiet, efficient operation, at low 
cost — without the necessity of 
readjustment. 


Write for Illustrated Bulletin 


GALLAND HENNING MFG. COMPANY 


2757 South 31st Street 
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out of the trenches around New Years. 
Send him a card or a letter, you boys 
around the country (Box 543, Farming- 
ton, Mich.); O.B. is not only the daddy 
of the AS.TE. but a scholar and gen- 
tleman to boot. A bit o’' cheer during 
convalescence will go a long way. 


7, 


Of late, have met the wives of 
various members, all of whom assure 
me that they read this column with 


considerable pleasure. ‘What I like 
about you,” said one, “is your evident 
respect for women.” Well, thanks!— 


but what is novel about that? The truth 
is that I take women on their individual 
merits as I do men. They’re just differ- 
ent—especially in taking the longest 
way between two points. The male of 
the species, on the other hand, takes 
the short cut. Take, for example, a 
woman paying her fare on the street 
car; she'll open her pyrse—but you've 
heard that one before—whereas the 
man just dives into a pocket, flips the 
change into the box and takes his 
transfer—then forgets which pocket he 
put it into. Well anyway, I am grateful 
for feminine applause (which I'll repay 
through friend husband when away on 
a convention) only, the fact that there 
are feminine pa makes it neces- 
sary to pull my punches at times. You 
know, I hear the funniest stories some- 
times, like the one about the man in the 
night club. It seems—but no! As Trader 
Horn would say, I'll tell it to your hus- 
band. And now, hoping that you all 
had a Merry Christmas, I wish you one 
and all a peaceful and prosperous New 
Year. 
Yours as ever 
Handy Andy 





NEW YORK MEETING 


(Continued from page 9 


ing which will encourage the 
of this Science in Vocational Schools 
High Schools and Colleges of the 
Country. These coupled with the other 
subjects and reports listed above will 
make the 1940 Meeting an exception 
ally valuable one. Speakers from vari 
ous educational institutions, m differ- 
ent types of industries will also add to 


teaching 






the value and interest to Tool Engineers 
from all sections of the country. 

All in all, the attraction of the "big 
city," the many diversions, the genuine 


educational features of the meeting, as 
well as the trip itself prompt us to urge 
you to attend. Plan now to take a short 
vacation March 7, 8, and 9 and be with 
us—we' ll be there, we wouldn't miss it 
for anything. 





South American countries, in which 
85 to 90 per cent of the cars in use are 
of American origin, absorbed 57,500 
cars and trucks last year, representing 
20 per cent of automobile exports, and 


bringing the total number of American 


type motor vehicles in use below the 
equator to more than 585,000 
Mention ‘’The Tool Engineer’’ to advertisers 








For a Quick Increase 
in Plant Capacity — 


Read how modern shops have 
cashed in on the extra capacity 
hidden in their tools:— 


. Multiplies Production 
by 25 times — Makes 
} Tough Job Practical! 


Here’s a job that's as 
tough as they come. The 
bearing race is formed 
from 1015 steel, 1” 
_ thick. After the cup at 

the left is drawn, the 







and countersunk by im- 
pact and compression. 
The best steel previously 
tried failed at 8000 
pieces—a mere half-day 
run. Then the tool maker 
tried the tool steel rec- 
ommended in Carpenter's 
Matched Set. Punch life 


jumped 25 times to 200, 
000 pieces. States the 
© shop foreman, ‘‘No other 
™ tool steel is practical for 
as tough a job as this.’* 


Customer says, “‘im- 
prove the Finish’ — 
Salesman asks for 
“More Speed"— Both 
Now Happy! 


When you are faced with 
conflicting demands like 
this, Carpenter's Matched 
Set Method is an ace- 
in-the-hole. For instance, 
in this case, the tool 
maker was able to put 
his finger on a tool steel 
that satisfied both re- 
quests immediately. The 
keen-cutting, tough-edged 
steel he chose is giving 
him a production of 300 
pieces per hour and 16 
hours between grinds — 
and just look at the fin- 
ish he is getting. 


Tools that were “good enough” a 
year ago mask plant capacity today! 


HERE IS THE SECRET ==> 


behind finds like these 


MATCHED 
TOOL STEELS 
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— book to your tools 


With demand crowding production and customers de- 
manding faster and faster service—now is the time to 


cash in on every last unit of hidden plant capacity. 


First place to look is in the tool room. In 7 out of 10 
plants, production of machines and presses has been 
found to fall far short of rated capacities. Nothing wrong 
with the machinés, but dies, and tools failed to equal the 
productive ability of modern, high-speed equipment. In 
a thousand plants, Carpenter's Matched Set Method is 
helping to meet new demands by pointing the way to 
tool improvement. With this Manual as your guide, you 
can quickly put your finger on ways to get more from 
your own tools. Frequently, that is the quickest, most 


economical way to provide needed “plant expansion.” 
THE CARPENTER 


Reading, Pa. 


<= YOURS 
for the asking 


STEEL CQO. 






THE CARPENTER STEEL COMPANY 
151 Bern Street, Reading, Pa. 


No obligation. 60 pages of helpful information 
and data for tool steel users. Experience shows 
! that even in the most modern plants, the average 
tool is only 14 as good as it might be. With this 
| Manual to help you, you can quickly check up on 
your own tools—improve them, if necessary. Mail 
| this coupon today for your free copy. Address The 
' Carpenter Steel Company, 151 Bern St., Reading, Pa. 
i 
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of Interest to the Tool Engineer 


Make your request for literature or in- 
Jormation on New Equipment direct 
to manufacturers named, mentioning 








“The Tool Engineer.” 


We are informed by the American 
Society of Mechanical Engineers that a 
new book, which amplifies and brings 
up to date the work of Frederick W. 
Taylor, is off the press and available to 
the interested. The A.S.M.E. Committee 
on Metal Cutting Data has made a very 
extensive research by investigators all 
over the world and have conducted ex- 


perimental work to verify and expand 
on existing data; the book, then, is en- 
tirely up to date. Published, recently, 
it sells for $5.00. 


vvweegy 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I., has added to its line of 
Attachments for Automatic Screw Ma- 
chines. Circulars are available to the 
trade which fully cover the Attach- 
ments. These include Longitudinal 
Turning Attachment for B & S Nos. 00 
and 00G Automatic Screw. Turret Form- 
ing, Cutting-Off and Screw Threading 
Machines (High speed), also, Motor 
Drives for Cross Drilling Attachments 
for use on B & S Nos. 00G, 0G and 2G 
High Speed Automatic Screw Machines. 








‘te DOALL 


FREE—New Handbook on Contour Machin- 
ing—158 pages of valuable metal 
working helps. 


CONTINENTAL MACHINES, INC. 


1304 S. Washington Ave., 
Minneapolis, Minn. 





% HOUR’S WORK IN 1 MINUTE 





At the Ward Leonard Electric plant in Mount Vernon, 
N.Y., brass plate stock 1/16” thick is stacked in lots of 
5 to 20 pieces, depending upon the job, and sawed on 
the DoAll. These 5 pieces 36” long were sawed in 5 min- 
utes, or 1 minute each. Former time, 30 minutes each. 


STARTLING RESULTS 


Contour Sawing, the new DoAll process of machining, is recog- 
nized as the fastest precision method of removing metal; cuts out 
internal and external shapes from any metal up to 10” thick. 

















DO-All! 


it _ on your own 
work. 
Crattush Machine 
BAND SAWING x 
BAND FILING gs 
BAND POLISHING 
* Send data on the DoAll. 


Does work of 3 machines. 
DoAll is a moderately priced, 
rugged, precision machine tool 
that replaces shaping, milling 
and lathe work on a large va- 
riety of jobs with enormous 
savings. 


Used in large and small plants in 30 
countries, by such firms as General 
Electric, International Harvester, Sim- 
mons Co., Picatinny Arsenal, Midwest 
Machine & Tool, Solar Aircraft, Cana- 
dian National Rys., Neptune Meter 
Co., Fisher Body, etc. 


Let a factory trained 
man bring a DoAll to 
your plant and show 
you what it does, what 


| Send Free Hand Book. 
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Address 
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In addition, the Company has Motor 
Drives for Turret Drilling Attachments 
for the 00G, OG and 2G B & S machines, 
all adding materially to the range and 
convenience of these high production 
machines. Our readers will do well to 
acquaint themselves with these Attach- 
ments. Write Brown & Sharpe's for 
copies mentioning THE TOCL ENGI- 


NEER. 
7 v9 


Cerro De Pasco Copper Corporation, 


44 Wall St., New York, N.Y., has issued 
a new  bulletin—the Cerromatrix 
Manual. The booklet, which contains 


twelve more pages of matter than the 
previous issue, is of particular interest 
to die makers, model and instrument 


makers. The material, adaptable to 
many uses, is applicable in a wide 
field, and the manual broaches this 


field in a very thorough and illumin- 
ating manner. We recommend it for 
consideration by all Tool Engineers, 
suggest that our readers obtain a copy 
by writing the Corporation. It's really 
a good thing; don’t miss it. 
vveegy 

Chicago Wheel & Manufacturing 
Company, Dept. T/E, 1101 W. Monroe 
St., Chicago, Illinois will provide to 
Tool Engineer readers one of their new 


“CHICAGO” MOUNTED WHEELS 


Vehane teen 
Pee ees 


ah ee 
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wall charts, as shown above, free of 
charge on request. The chart gives 
Mounted Wheel sizes, shapes and 
styles—answers questions on the sub- 
ject for every tool room and die room. 


vveey 
The Barber-Colman Type V 


vertical 
hobbing machine, is startlingly unique 
in design, may be a “style leader” in 
future machine design. Hence, the 


Bulletin which describes this machine 
is of especial interest to Tool Engineers, 
and we suggest that users of hobbing 
equipment as well as our readers in 
general acquaint themselves with its 
possibilities. The Bulletin can be had 


by writing Barber-Colman Company, 
Rockford, III. 
vvweegy 
Tomkins-Johnson Co., 624 N. Me 
chanic Street, Jackson, Mich., makers 
(Continued on page 44) 
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EXTREME 
ACCURACY 


IN DOZENS OF CRITICAL 


OPERATIONS CONTROLS 
THE FINAL RESULT 


PRACTICAL 
PERFECTION 


MUST BE REACHED IN EVERY 
ONE, BEFORE A DRILL MAY 
BEAR OUR NAME 





TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD, MASS., U.S.A. 
CHICAGO STORE: 570 WEST RANDOLPH ST. 
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Taper Attachment 


Turns and bores 
tapers up to 342" 
per foot smoothly, 
easily and accur- 
ately. Telescopic 
feature eliminates 
necessity of dis- 
connecting cross 
feed screw when 
taper attachment is 


NEW LITERATURE 
(Continued from page 42) 


of hydraulic and pneumatic equipment 
among other products, announces Bul- 
letin No. RC-4. It illustrates and de- 
scribes the T—J Pneumatic Remote 
Control System, and is very complete 
with data and valuable information. It 
should be in your files; send for it. 
vvweey 


The Doall Digest has just been issued 
by Continental Machines, Inc., 1304 
Washington Ave., South, Minneapolis, 
Minn. It is an interesting publication 


of general interest to those engaged in 
manufacturing, deals especially with 
Doall machines made by C.M. An illus- 
tration is also shown in this issue of the 


Machine and Progress Chart which will 
be sent free on request. The Digest is 
available on request, mentioning THE 
TOOL ENGINEER, and on company let- 
terhead. 

Of particular interest to Tool Engi- 
neers is a new Contour Sawing Hand- 
book, just off the press. This is a 
treatise on the new metal cutting 
process known as contour sawing, is 
not a catalog but a text on the subject. 
There are 300 Illustrations in 160 pages, 
is replete with data and charts and 
gives detailed information relating to 
operation and application of contour 
sawing. The handbook is a source of 
valuable engineering data, containing 
facts essential to the machinery indus- 
try. Priced at $1.00, a free copy is avail- 
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SOUTH BEND LATHES 
FOR REAL EFFICIENCY 


In all classes of industry South Bend 
Lathes are meeting the need for real 
efficiency in precision machine work. 
All types of operations, from heavy 
roughing cuts on production work to 
precision finishing in tool and gauge 
departments can be economically per- 
formed on South Bend Lathes, because 
they have ample power, extreme ac- 
curacy and an unusually wide range 
of smooth, vibrationless spindle speeds. 


SIZES AND TYPES 


Manufactured in 9”, 11”, 13”, 14%", 
and 16” swing. Bed lengths 3’ to 12’, 
Quick Change and Standard Change 
Gear types. Motor Drive and Counter- 
shaft Drive. Attachments are available 
for production, tool room, laboratory 
and general machine work. 


New South Bend Lathe Catalog 


Write today for a copy of our new 
112-page catalog describing all sizes 
and types of South Bend Lathes. 


SOUTH BEND LATHE WORKS Veron 
928 E. Madison Street ’ 
SOUTH BEND, INDIANA, U.S. A. 


Lathe Builders Since 1906 


able to individuals writing for it on 
company letterhead. From review, we 
suggest that the claim of interest and 
value, is modest. It stirs ideas in cost 
cutting. Write Continental Mchs., Inc. 
vveey 

Of considerable interest to the 
trade is a Bulletin by Star Machine and 
Engineering Corporation, Bloomfield 
Ave. at Grove, Bloomfield, N.J. This 
Bulletin covers the Star Precision Drill 
Grinder, a compact tool which, we 
understand, has many unusual features. 
Taking drills from No. 41 to %”, it is 
ideally disposed for tool crib service, 
is claimed to be so simple that a school 
boy can operate it and turn out a pre- 
cision job. The Bulletin tells the story. 


ee 


Jones & Lamson Machine Spring- 
field, Vt., has available four new Bulle- 
tins, each unusually complete with de- 
scriptive matter, tooling suggestions 
and general specifications, the latter in- 
cluding fully dimensioned diagrams. 
The Bulletins cover J & L Ram Type 


Universal Turret Lathes Nos 4 and 5, 
Saddle Types 7A, 7B and Saddle 
Types 8A, 8B and 8D, and t 8" Fay 
Automatic Lathe. These Bulletins should 
be in the files of every Tool Engineer 
concerned with production Turret 
or Automatic Lathes. 
vveegy¥ 

Ex-Cell-O Corporation 4 Oakman 
Blvd., Detroit, has four new Bulletins 
which are of considerable interest to 
Tool Engineers and production mana- 


gers. They feature, in order, the Ex- 
Cell-O Internal Lapping Machines and 
Precision Thread Grinders, Style Nos. 
33 and 33L, No. 39 and 50, each of the 
latter of different range and designed 
for various types of threads. We are 
very sure that our readers will be in- 
terested in securing copi f 
bulletins 





these 


vvweegy 

A pamphlet, issued by Crucible Steel 
Company of America, 405 Lexington 
Ave., New York, announces the Com- 
pany’s new Rexalloy Tool Bits. We 
suggest that Tool Engineers get ac- 
quainted with the product, which shows 
high production possibilities with very 
moderate cost. 


v v v 
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American Technical Society 
Ave., at 58th., Chicago, has published 


Sth edition of “Machine Sh Work,” 
price $2.75. The book is written in 
"how-to-do-it” style, and while we have 
not had time, as yet, to digest the con- 
tents, a preliminary review promises 
interesting and instructive reading. The 


book is by Fred’k. W. Turner and 








Oscar E. Perrigo, Aldrich Bertrand, re- 
viser. 

Am. Tech. S’y. has also produced 
2nd. edition of ‘Production Manage 
ment, (Simons and Dutton) which re- 
tails at $3.50. Both books are timely in 
view of industrial upturn, each is bound 
in waterproof cloth. 
































Drill Press Heads for 
SPECIAL DRILLING SET-UPS 
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4812” high. 
between spindles 18”. Column 
diameter 312”. 
tance chuck to table, 26”. Quill 
has 5” stroke. Built-in depth stop 


Two - Spindle 


17” Drill Press 


Drilling capacity: 34” 
in cast iron. Table 
292” x 4114” sur- 
face 2312” x 36”; 
Center to center 


Maximum dis- 


gauge. Depth 
gauge on 
spring housing. 
Sealed for life 
ball bearings. 
Interchange- 
able spindles 
and heads. 
Shipping wet. 
860 Ibs. 
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Standard Delta drill press heads can be obtained 
for building special purpose machines at a con- 
siderable saving in cost. Alert tool engineers all 
over the country use these drill press heads in 
special drilling machines of their own design. 
These heads cost only a fraction of what it would 
cost to produce them in your own shop. Com- 
plete drill presses, too, can be adapted to special 
operations by a few inexpensive changes in the 
user’s own shop. For full details, prices on heads 
and the complete Delta line of low-cost Indus- 
trial Power Tools—send coupon for latest Delta 
Catalog. 








Delta Mfg. Co. (Industrial Division) 
695 E. Vienna Ave., Milwaukee, Wis. 


Gentlemen: Please send me your latest cata- 
log which contains specifications and prices of 
your complete line of Drill Presses. 


695 E. VIENNA AVE., MILWAUKEE, WIS. 
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$200,000 AWARDS 
(Continued from page 30) 
duct of a welding service; (d) Develop- 
ment, planning and performance of 
maintenance or repair work with arc 
welding. 

Dedicated to general industrial pro- 
gress, through scientific interest in and 
study of arc welding, this $200,000 
Award to stimulate widespread study 
should be productive of far-reaching 
benefits. 

Engineers of a prominent motor car 
manufacturer estimate the car’s cost 
($800) would be $3000 without scientific 
study and application of welding. Sta- 
tistics from the gasoline-producing in- 
dustry report that every gallon of gas 


— 


would cost us 5 cents more were it not 
for improvement in cracking equipment 
made possible by scientists who inves- 
tigated arc welded construction and ap- 
plied it so as to obtain its maximum 
benefit. Therefore were it not for the 
process of welding the higher cost of 
cars and their operation, would un- 
doubtedly restrict their use tremen- 
dously with a resulting increase in gen- 
eral unemployment. 


In a previous Foundation Award Pro- 
gram, examples of benefits, which will 
doubtless be far surpassed by those 
brought out in the Progress Program 
because of its very much broader 
scope, included: cost reduction on bus 
bodies from $63,045,750 to $31,057,000; 
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24 page illustrated booklet entitled “Soluble Cutting Oil at its Best” available 
to personnel of metal working plants. To obtain free copy please write to 2727 
South Troy Street, Chicago, using company letterhead and stating your position. 
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saving of $50,000 on a standard model 
passenger airplane; a saving of 46% 
in cost of a locomotive frame; first cost 
saving of $36,000,000 on Great Lakes 
bulk freight vessel construction; and 
saving of approximately $637,000 on 
only 5% of the country’s producing oil 
wells. A total saving of $1,600,000,000 
was shown possible in these previous 
studies. 

Participants in the Progress Program 
have two and one-half years—from Jan- 
uary 1, 1940 to June 1, 1942—to pursue 
their studies and prepare a report sum- 
marizing them. All those planning to 
qualify should record, for future refer- 
ence, data in the form of designs, charts 
photos, notes and other pertinent in- 
formation on operations as of December 
31, 1939. 

All inquiries concerning the $200,000 
Industrial Progress Award Program 
should be addressed: Secretary, The 
James F. Lincoln Arc Welding Founda 
tion, Cleveland, Ohio. 


RAPID PROOF 
(Continued from page 34) 


final digit for the Quotient of 4 obtaining 
4 and add to this the final digit of 3 from 
the Remainder getting 7. This 7 equals 
the final digit of 7 from the Dividend 
and the solution checks as correct. 


Rapid Proof for the Extraction of 
Square Root 

We will use the number 1320201 and 
extract the Square Root which will be 
1149. 

To check, obtain the final digits of the 
number 1320201 which is 9 and the final 
digit of the root 1149 which is 6. Now 
square the digit 6 which will be 36 and 
the final digit of this is 9. This 9 equals 
the 9 as final digit of the number and 
the solution is correct. 

Next, take number such as 1322464 
and upon extracting the square root 
we obtain 1149 with a remainder of 
2263. 

To check, we obtain the final digit of 
1322464 which is 4, the final digit of 
1149 which is 6 and the final digit of 
the remainder which is 4. Now, square 
6 which is 36 and the final digit of this 
is 9. Now add the final digit of the re- 
mainder which is 4 to the final digit of 
the root which is 9 getting 13 and the 
final digit of 13 is 4. This equals the 
final digit of 4 from the number 1322464 
and the solution is correct. 


Rapid Proof for the Extraction of Cube 
Root. 

Take the number 1322464 and extract 
the cube root obtaining as the 
109 with a remainder of 27435. 

To check, obtain the final digits of the 
number 1322464, the root 109 and the 
remainder 27435 which will be 4, 1 and 
3. Now cube the final digit 1 of the root 
obtaining 1 as the result. To this 1 add 
the final digit of 3 from the remainder 
getting 4 and as this equals the final 
digit of 4 from the number 1322464, the 
solution is correct. 


result 
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Ralph Flanders De- 
fends Usefulness of 
Tool Engineers 


ECOGNIZING that there is a feeling 

abroad in this country that we are 
going ahead too fast technologically, 
Ralph E. Flanders, president of the 
Jones & Lamson Machine Co., Spring- 
field, Vt., justified the social usefulness 
of the Tool Engineer in the industrial 
scheme on five counts. He was address- 
ing the New York-New Jersey Chapter 
of the American Society of Tool En- 
gineers, at Newark, N.J., recently. His 
first point was that we have never pro- 





comes now... 


vided this country with too great a flood 
of desirable articles to meet the needs 
of our people. The potential demand is 
two to three times our present output, 
he said. Secondly, we cannot have high 
wages without improved machines, fix- 
tures, tools and gages, nor can we have 
shorter hours without concomitant im- 
provement in technique as a result of 
the work of the Tool Engineer. The pos- 
sibility that the present level of hours 
and wages is out of balance with ma- 
chine development may account for the 
recent stagnation in employment. To 
the latter two points, Mr. Flanders add- 
ed that we could not have low prices 
for quality goods without the work of 
the Tool Engineer. Finally, there could 
be no relief from the physical drudgery 
of work without his aid. 


SPEED of control 


in HYDRAULIC 


SPEED OF REACTION without 
sacrificing efficiency is now be- 
ing had by pneumatically con- 
trolling hydraulic power valves. 
There 


in reaction time of pneumatic 


is an important saving 
controls over the comparatively 


slower hydraulic reaction in 


identical circuits. 


T-J PNEUMATIC REMOTE 
CONTROLS provide full ad- 
vantage of this saving also in 
that their variety of unit types 
their application to 


to be of 


permits 
your requirements 


standardized equipment. 


BULLETIN NUMBER RC-4 re- 
ports on the high points of 
these systems in this applica- 
tion type as well as in many 
others in which they are being 
successfully and _ increasingly 
used. Your copy will be sent 
promptly upon receipt of your 


request. 








tis 4 «ac TOMKINS-JOHNSON 


OPERATIONS 


T-J CONTROLS are shown 
here on a T-J Hydraulic 


Rivitor. Developed for 
riveting aircraft fuselage 
and wing sections, the 
operator’s station is 
necessarily some distance 
from the power valve. 
T-J Pneumatic Controls 
provide the desired 
snappy reaction to the 
power valve. 





Factory at 624 N. Mechanic St., Jackson, Michigan. Agents in principal cities. T-J 


Products also include Air and Hydraulic Cylinders . . 
. . Special Equipment . 


. . . Rivitors . . . Clinchors . 
T-J Die Sinking Milling Cutters. 
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Earlier in his talk, Mr. Flanders, who 
is a past president of the American So- 
ciety of Mechanical Engineers and also 
of the National Machine Tool Builders 
Association, traced the development of 
tool engineering from the earliest con- 
ception of interchangeable manufacture 
of gun parts late in the 18th century. 
At that time the impelling motive was 
military necessity—the need for quick 
repair of guns on the battlefield. In the 
recent past, European nations, particu- 
larly France, for similar reasons have 
been obliged to adopt more intricate 
tooling in manufacture rather than de- 
pend upon the skill of an operator in 
handling a general purpose machine 
equipped with only very simple tooling. 

In essence, the application of jigs and 
fixtures to machine tools, the speaker 
pointed out, spreads the skill of the 
engineer over hundreds of unskilled 
workers. Only within the last year have 
the French turned to the application of 
skill in the manufacture of jigs and fix- 
tures rather than in the handicraft of 
workmen. Because they did not do so 
before was what brought stagnation to 
industry under the social legislation in- 
volving shorter hours and higher pay, 
introduced during the ministry of for 
mer Premier Blum. Points two and three 
heretofore mentioned had been over- 
looked. Military necessity dictated the 
change to more efficient methods. Here 
in this country, on the other hand 
the necessity has rather been the giving 
of more goods for the public’s money 
thereby raising the real standard of 
living. 

In the discussion that followed, P. W. 
Brown, general superintendent of 
Wright Aeronautical Corp., indicated 
that in Germany also, general purpose 
machine tools, with very simple tool- 
ing, were being used for aircraft engine 
manufacture when he visited the coun- 
try a year ago. Such a policy provided 
a lot of jobs and trained large numbers 
of workers, but Mr. Brown envisaged 
a drastic slowing up in production when 
these trained workers, who could not 
readily be replaced, are called into the 
fighting services. In this country, the 
skill was being built into the machines 
and tooling. 





WHY UNEMPLOYMENT? 


(Continued from page 20) 


this buying power with serious effect 
on employment. 


Conclusion 


The conclusion is that, logically, im- 
provement in employment must come, 
first, by a price that gives a better use- 
ful value; second, by consistent appli 
cation of income from productive activ- 
ities to buying power without large di- 
versions to inactive savings; and third, 
by an increased standard of living, espe- 
cially for the lower income group. Sta- 
tistics show that a very modest general 
increase would easily duplicate the rate 
of prosperity of 1929. But the third rea- 


son is dependent on the first two pav- 
(Continued on page 58) 
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Because 


they reduce the cost 
per piece machined 





HAYNES STELLITE 2400” TOOLs 
are STANDARD 





on these Turning Jobs ‘ecient Cut—Rough-turning a 10- 


inch diameter pump rotor of hard, tough 
semi-steel with a Haynes Stellite “2400” solid 


tool bit. Note the intermittent cut. 














75 Preces Per Grinp—Rough- and finish- NICKEL STEEL—Rough- and finish-turning 
turning and facing an 8-inch diameter cast the outside diameter of a 74-inch diameter 
iron floating bearing for a compressor with nickel steel liner with a Haynes Stellite 
Haynes Stellite “2400” welded tip tools. “2400” welded tip tool. 











WIDELY EXPERIENCED— Haynes Stellite en- 
gineers are widely experienced in production 


HAYNES STELLITE COMPANY 


work. They will gladly help you select the Unit of Union Carbide and Carbon Corporation 
most economical cutting tool for each opera- UCC) 
tion. Address Kokomo, Indiana, or the near- New York, N. Y. Kokomo, Indiana 


est district office—Chicago, Cleveland, Detroit, 





Houston, Los Angeles, New York, San Fran- 
cisco, Tulsa—without obligation. 






High-production metal-cutting tools 


Red-hard, wear-resisting alloy of 
cobalt, chromium and tungsten 


The words “Haynes Stellite’’ and the designation “2400” are 
registered trade-marks of Haynes Stellite Company. 
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Reclaiming the Railroad Rail 


By JOSEPH S. GRAY 


MEMBER ROCHESTER, NEW YORK 
CHAPTER A. S. T. E. 


In our ever ending search for meth- 
cds whereby we can make tools just a 
little bit tess expensive and still main- 
tain the high quality necessary to pro- 
duce our product, we sometimes go 
beyond what the old timer would call 
the straight and narrow path. 

Tons of railroad rails have been 
thrown in the scrap heap because we 
did not know of any good use to put 
them to; but, now we realize that we 
have been throwing away a fair tensile 
strength, good impact, 89 to 91 B Rock- 
well steel which we can buy for from 
£.01 to .02 per pound, and with less 
machining time than we ordinarily use 


on forged bars, plane or brake form- 
ing dies. 

A.S.T.M. specifications for Carbon 
steel 120 lb. rails: 


Carbon Percent 0.67 to 0.80 


Manganese Percent 0.70 to 1.00 
Phosphorus Max. Percent 0.04 
Silicon Min. Percent 0.10 to 0.23 


Drop Test Requirements 


The drop test specimens shall be 
placed head upwards on the supports 
and subjected to one blow from the 
tup, falling from the following 


free 


heights: 





Ever since the introduction of Cemented Carbide, we have 
continued to refine our processes of applying it to cutting tools 
and now we can safely say that Gairing Cemented Carbide Tools 


are as fine as can be obtained. 


Because the selection of the proper grade of Cemented Car- 
bide for a particular job cannot be reduced to a simple formula, 
prospective customers submit complete details to our Engineering 
Department. We can supply all sizes and types of blades and 


tool bits. 


Before making a decision, submit your specifications and 


blueprints. 


The Gairing Tool Co., Detroit, Michigan 
In Canada, Hi-Speed Tools Ltd., Galt, Ont. 


SPECIALISTS IN 
TOOLS FOR 21 
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FINE CUTTING 
YEARS 





1940 






Weight of Rail 


Height of Drop 


Per Yard in Feet 
50 to 60 lb. 16 
8lto 90 lb. 18 

101 to 120 lb. 20 
121 to 140 Ib. 22 


shall be 
the American Railway 


The drop testing machine 
the standard of 





iL [| 
U Ud 


Engineering Association 
shall weigh 2000 pounds 
have a striking face with a 
5 inches. 


and the tup 
and shall 
radius of 
This steel can be easily machined 
with a common planer bit, if a few drops 
of Carbontetrachloride are dropped on 
the face of the tool as a lubricant. 

For bending heavy sheets or plates 
with the 110 lb. standard rail (110 lbs. 
to the yard) with a 2%$” head and 43" 


web, we have ample strength. For 
bending sheets up to 12 gauge furni 
ture or au'o body steel, the 60 lb. rail 
is best suited. 

Figure 1 shows a common V punch 


with a 1% x %" tongue inserted in the 
base of the rail for holding the punch 
in the punch holder of the power brake. 
This tongue is held in place by knurled 
socket head cap screws. Both punch 
and die are treated in this manner as it 
may be necessary to the punch 
and die reversed. 

Figure 2 shows how it was only nec 
essary to plane the head of the rail to 
get a forming punch for a reverse bend 
whereas, if a solid bar had been used, 
the steel would cost at least eight times 


as much and the machining time would 
be at least five times as | 

Much could be said regarding the 
many different forms which can be 
planed from rails, but this will give 
those Tool Engineers who are not al- 
ready familiar with this procedure a 


lead to the possible savings which can 
be realized. 





Turning Back the Pages 


January, 1935 Issue—S Years Ag Ford 

all set for daily production of 5,000 cars dur 
. “giles 

ing entire month of January , ei Be 
Secretary reports marked shortage of tech 
nically trained production m David 
Kronke, Packard—Walter Kroy and Henry 
Rourke, Ford Motor, made new members 


; . Job shops in the Detr 
good December.” 

January, 1939 Issue—1 Year Ag “AS.T.E 
Officials report Unparalleled Space Reserva 
tions for Machine & Tool Progress Exhibi 


it area report a 


tion.” ....R. C. Danly, President of Danly 
Machine Specialties dies the current 
upswing in business gives every indication 
that the improvement will c through 
the year... .” 





Pa 
1dvertisers 


Mention ‘The T 

































DESIGNERS 
BUILDERS 


ALL TYPES OF 
SHOP PRODUCTION 


TOOLS 
PROPOSAL L-878 eae 


Heavy duty built up type fixture drilling automobile STANDARD FIXTURES 
motor manifold. All locating, chucking and clamping 
is done by the movement of operating lever. AND FIXTURE LOCKS 





SWARTZ TOOL Propucts Co., INC. 


5259 Western Avenue Detroit, Michigan 


Cleveland—J. W. Mull, Jr. Represented by Oneida, N. Y.—W. F. Himmelsbach 


Indianapolis—J. W. Mull, Jr. ° , Pittsburgh—J. W. Mull, Jr. 
" Chicago—Ernie Johnson 

Milwaukee—Geo. M. Wolff, Inc. c 4 Hi-s 4 Feats, £04. Got, Ont 

Tulsa, Okia.—Brammer Machine hse ge 9 vicodin ‘pig eal 


& Tool Service Co., Inc. St. Louis—Mill Supply G Mach. Co. 


Toledo—J. W. Mull, Jr. 


Philadelphia, Pa.—Morgan Tool 
& Equipment Co. 














MAC-ITS Save on Production, 
Maintenance and Design! 


Stronger, more accurate screws can end 
many tie-ups—save labor and replacements 
—and cut costs all along the line when your 
designs take advantage of their greater 
strength. 

Mac-its give you all these savings in 16 
standard items. For complete details, call 
your Mac-it distributor or write today for 
your copy of Catalog 38, listing the only 
complete line of heat-treated, alloy steel 
screws! 


f 


THE STRONG, CARLISLE‘& HAMMOND)COMPANY 
1392 West Third St., ClevéJand - Ohio 
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You Will Be Surprised 
At What We Can Do— 
And At What You Can Save 


We are represented in your 
city. Better see our man 


when he calls. 


NATIONAL TOOL 
SALVAGE CO. 


3816 Beaubien, Detroit 


Industrial Relations Committee A.S.T.E. 


PERSONAL SERVICE 


SITUATIONS WANTED 








Several thoroughly experienced tool designers 
and die designers available. Also checkers, 
draftsmen apprentice tool designers. We 
also have the applications of plant superin- 
tendents, production managers, machine shop 
superintendents, chief tool designers, assistant 
tool superintendents, p meth- 
ods and equipment engineers, production and 
tool room foremen, and sales engineers, all ex- 
perienced and capable of filling the position 
they are seeking. For further information call 
Tyler 50145 or write to American Society of 
Tool ers, 2567 West Grand Boulevard 
Detroit, chigan. 








SITUATIONS AVAILABLE 





Wanted Metal Suto Tool Engineer 4 design- 
ing and servicing 
ing. Call Tyler 30145, or “write to "AS.TE. 
Layout Designer with experience on hand screw 
machines wanted. a ~ tool and die mak- 
ers, with ri ve dies and 
the drawing ‘dies for pk shell work. Also Die 
Sinkers for hot forge brass work. All for vacan- 
cies with well known manufacturer in Con- 
necticut. 











Wanted Tool Designers—Board men for jig and 
fixture designs, capable of making sketches 
and laying out cams. 





Sheet Writers required having a full knowl- 
edge of operation analysis sheet writing, and 
familiar with current methods and machines. 





Wanted a good Tool mg ty Supervisor between 
35 and 40 years of age that has had some 
directional experience, and has tact, person- 
ality, initiative and plenty of get-up-and-go, 
that is hi of a supervisory 
nature for employment in New Jersey. For fur- 
ther information call Ty 5-0145 or write to 
American Society of Tool Engineers, 2567 West 
Grand Boulevard, Detroit, —— 

















NO GUESSWORK 
(Continued from page 17) 


is called into use for a variety of serv- 
ices. It has proven invaluable in the 
production of new parts or redesigning 
of old ones. This has had to do with the 
perfection of techniques of production. 
In particular, it has aided in the per- 
fection of foundry techniques, the X- 
ray readily revealing imperfections re- 
sulting from faulty techniques. Analy- 
sis of the radiograph offers an unerring 
guide for correction. 

Salesmen frequently call at the fac- 
tory with samples of new materials or 
with fabricated parts which they say 
are superior to some material or part 
in use. Radiographic analysis will just 
about as often quickly determine how 
accurate the salesman’s claim is. The 
radiographic analysis covers more than 
strength characteristics, indicating such 
properties as permeability of wire in- 
sulation by oil, or like crucial matters. 


CLASSIFIED ADVERTISEMENTS 
WANTED: Sales Engineer for Machine Tools in 
Milwaukee territory. Must be resident Mil- 
waukee, preferably have experience super- 
vising machine shop or tool room. Unlimited 
opportunity. Give complete details of expe- 
rience and present employment in reply. Strictly 
confidential. Box 704, care The Tool Engineer. 





Sales Representative 

Opportunity to secure the services of an ex- 
perienced salesman with vast acquaintance in 
the automotive and industrial field in the De- 
troit area. A hard-hitting go-getter with excel- 
lent personality, mechanical background and 
ability to produce. Address Box 705, care The 
Tool Engineer. 
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cally 


Write for catalog P-10 


RACINE TOOL 
1 TATE ST. 
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RAGINE 


VARIABLE VOLUME HYDRAULIC PUMPS 


Tool Engineers and designers, you are offered a complete service for oil hydraulic 
systems. Variable volume pumps—Feed controls—Pressure regulators—manual 
and mechanical type valves. Let Racine assist you with ycur hydraulic problems. 


INE 
Extremely quiet, HYDRAULIC VALVES 


smooth perform- A complete line—manual— 
ance. A thoroughly pilot or electrically operated. 
proven efficient Balanced pistons—accurately 


pump for pressures stallations. 
up to 1000 Ibs. 
per square inch. 
Capacities 2000- 
4000-6000 cubic 
inches per minute. 
The Variable Vol- 
ume feature saves 
horse - 


actually required. 
Volume is con- 
trolled automati- 





RAC 


fitted. For oil-hydraulic in- 


Write for catalog V-10 





power. De- 
amount of oil 


Or manually. 





AND MACHINE CO. 
RACINE, WIS. 





Number 3 Set 





Everede Boring Bars are the only bars 
on the market having the economi- 
cal triangular bit. These bars permit 
using a larger bar diameter than 
usual due to the bit cutting ahead of 
the bar. This design insures rigidity, 
making higher boring speeds and 
heavier cuts possible. 


Everede Boring Bars are made of the 
finest heat treated nickel steel and 
are each furnished with six high 
speed steel triangular bits. 

Everede Boring Bars permit the use 
of a solid Stellite or carbide tool bit, 
accomplished by clamping the bit on 
the ‘‘V’’ Type grip, which holds it 
firmly without danger of breakage. 


Send for descriptive folder 


EVEREDE TOOL CO. 


Willis Stutson 
184 N. Wacker Drive, Chicago 
Representatives in principal cities 
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“ROTABIN” 


Saves Time of 
MEN AND MACHINES 


Rotating sections bring stock or tools 
to you mechanically. No time wasted 
looking for correct size. Helps solve 
highcostof handling material inplant. 
Let us survey and submit a carefully 
planned proposal of ‘““ROTABIN” best 
suited to your requirements.——NO 
COST——NO OBLIGATION. 























O K Metal Cutting Equipment is Self-liquidating ! 


INSTEAD of being an added expense, the O K System is an investment that 
begins to write itself off the moment it is installed. Compared with solid 
tools, the O K Inserted-Blade principle makes an immediate reduction in 
high speed steel cost. Much time (which is money!) is saved by being able 
to have spare sets of blades and bits always ready. Also, better work is 
done by having access to the wide variety of blades and bits shown in the 
O K catalog, the consistent use of which increases the versatility and ability 
of your operators. 


Adapted to Complete or Gradual Change-Over 


The O K line includes milling cut- 
ters, end mills, face mills, boring 
heads, reamers, counter bores, mul- 
tiple operation set-ups, and single- 
point tools for lathes, shapers, plan- 
ers, etc. Everything is here for your 
complete re-equipment — or, a ma- 
chine or department at a time may 
be revised. On this, our engineer- 
ing department will be glad to co- 
operate. Catalog on request. 






THE O K TOOL COMPANY, SHELTON, CONN., U.S.A. 





ZZ TOOL SYSTEM 
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January Chapter Meetings 


BALTIMORE 


January 8, 1940—Dinner 7:00 P.M. Technical session 8:00 
P.M. Sears Auditorium, North and Harford Avenue. 
Speaker: A. F. Clark, Representative of the E. I. Du Pont de 

Nemours & Company. 
Subject: “Neoprene” Its development and application in industry. 
For dinner reservations call Mr. Stanley S. Johns, 806 Evesham 
Avenue Baltimore, Maryland, Maryland Phone Tuxedo 2127. 


BUFFALO-NIAGARA FRONTIER 
January 11, 1940—Dinner 6:30 P.M., Technical Session 7:30 
P.M., University Club, 546 Delaware Avenue, Buffalo. 
Members $1.10, Non-members $1.50. 
Speaker: F. W. Warner, General Electric Company. 
Subject: “Modern Plastics.” Sound movies will be shown. 


CENTRAL PENNSYLVANIA (YORK) 
January 9, 1940—Dinner 6:30 P.M., Technical Session 8:00 
P.M. West York Inn, 1400 W. Market St. 
Speaker: R. E. W. Harrison, Vice-President, Chambersburg Engi- 
neering Company 
Subject: “Drop Forging Practice in Hammers.” 
Reservations: To Al. H. Richter, York Corrugating Company. 


DAYTON 
January 8, 1940—6:30 P.M., Gibbons Hotel. 
Exhibits: Eight educational exhibits on floor. Open from 5:00 P.M. 
to 11:00 P.M. 
Speaker: Under auspices of Cincinnati Milling Machine Company, 
and will be announced in monthly bulletin. 


DETROIT 
January 11, 1940—6:30 P.M. Hotel Webster Hall. 
Speaker: W. D. Grindley of Watson Stillman Co. 
Subject: “Under the Ground and Under the Sea with Hydraulics.” 
Exhibit: A model of hydraulic shield used in digging tunnels. 


Reservations: Please call Tyler 50145 on or before Wednesday. 


January 10, 1940. 









DETROIT STUDENT CHAPTER 
January 25, 1940—6:30 P.M. Dinner $1.25 per plate. 
United States Rubber Company, 6600 E. Jefferson Ave. 
Speaker: M. A. Clark, Manager of Industrial & Public Relations. 
Subject: “From the Tree to the Tire.” 
Reservations: Madison 8422, 10:00 A.M. to 9:00 P.M. 


ELMIRA 
January 12, 1940—Dinner, 6:30 P.M. Hotel Langwell, 
Elmira, N.Y. 
Speaker: Mr. F. W. Warner, Plastics Division of General Electric, 
Pittsfield Plant. 
Subject: “Modern Plastics,” illustrated by motion pictures. 
GOLDEN GATE-OAKLAND & SAN FRANCISCO 
January 9, 1940—6:30 P.M. Hotel California, Oakland 
Speaker: Prof. M. S. Hugo, Stanford University. 
Subject: “Gauges, Tolerances and Gauge Methods.” 


MILWAUKEE 
January 11, 1940—Dinner, 6:30 P.M. Republican Hotel, 
Colonial Room. 
Speaker: W. I. Senger, of the Gisholt Machine Company. 
Subject: “Recent Developments in Balancing Machines.” 
January 26, 1940—Annual stag, Schroeder Hotel, Crystal Ballroom. 
Tickets now available from the Treasurer. 


PHILADELPHIA 
January 19, 1940—Dinner, 6:30 P.M. Engineers Club. 
Meeting, 8:00 P.M. 
Speaker: Francis Trecker. 
Subject: “Modern Die-Milling Methods.” 
Reservations: Make with John Noble, care Wm. Sellers Company. 


PITTSBURGH 

January 12, 1940—Dinner, 6:30 P.M. McCann's Dining 
Room, Ferry and Diamond Street, Pittsburgh, Pa. Meet 
ing, 8:00 P.M. 

Speaker: G. H. Sanderson, Fellows Gear Shaper Company. 

Subject: “New Developments in Involute Gears.” Illustrated by 
slides. Your Secretary will appreciate seeing your prospective 
member at this meeting. Return card to advise me. 

(Continued on page 56) 








RUTHMAN 
GUSHER 
COOLANT 
PUMPS 





Specified as standard equipment by the 
majority of the Leaders in the Machine 
Tool Industry. You can have the same 


dependable service by installing them on product. 
your machine fools. 
Send details of your coolant requirements 

” 
for free engineering data and coolant “HOLE 


pump recommendation. 


The Ruthman Machinery Co. 
540 E. Front St., Cincinnati, O. Detroit 














BEARING-IZE 


Seal or flat faces, separate 
or in combination with single 


*1 or multi-diameters, can be , 


Avail yourself of our com- 
prehensive fund of engineer- 
ing data as applied to your 


greatly improved at reduced 
cost with the 
ULTRA SURFACE 


produced by 
BEARING-IZING 


ENGINEERING SERVICE 
307 Boulevard Bidg. 


SHELDONGo en citi 






















PRECISION 
LATHES 


Made in three sizes 
io. 1 ww 4 
pwing) the SHELDON Lathe 
is just the lathe for your 
experimental department, repair de- 
partment or tool room. It is also 
ideally suited for the manufacturing 
departments .. . fitted with special 
tools it is a money maker on second 
operation work. it can be furnished 
in many styles and combinations. 
No. 1136 WFC 11” Swing, 36” be- 
tween centers, 56” hand scraped semi- 
steel bed with 2 V-ways and 2 flat ways. 
Large, hardened steel spindles, and 
ground all over. Hand Collet capacity 34”. 
Phosphor Bronze Bearings. 
Full Quick Change Gear Box. 
Worm Feed Apron with Pow- 
er Cross Feed. Thread Chas- 
ing Dial. With floor legs, 
Headstock Motor Drive At- 
tachment (less motor) $355 
F.O.B. Factory. 





SHELDON LATHES, 
though low in price, 
are quality machine 
tools in every de- 
tail . . . in design, 
materials, workman- 
ship and in features. 


Michigan SHELDON MACHINE CO., 


1619 North Kilbourn Ave. CHICAGO, U.S.A. 
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MARVEL 


THE SAW that keeps from being idle 


Here is MARVEL #8, the metal cut- 
ting band saw that puts real meaning 
into “‘versatility,’’ ““economy”’ and ‘‘ca- 








pacity.” 

MARVEL #8 is a “plus’’ machine in every 

sense. It does more different kinds of cutting 
x than will any other saw. It does all work 


economically. 


No “‘jerky’’ actions to interfere with accurate 
cutting and to increase wear, but smooth, con- 
tinuous rotary motion for easy, consistent pro- 
duction. 


Ball bearings totally enclosed in upper and 
lower band wheels, blade guide rollers and 
carriage mean long-life, rigidity and accuracy 
of cut. 
Saw blade is always perpendicular so that notch- 
ing, coping and slotting can be done conven- 
iently. Automatic blade tension device to assure 
proper blade tension and prevent breakage. 
The only metal band saw that will satisfactorily 
O cut angles, and mitres. Cuts straight and cuts 
45° without moving work on bed. 
Index cutting, segmenting in equal parts and 
splitting clamps, rings, connecting rods, bush- 
ings, collets, etc., are parts of MARVEL #8 
versatility through perfect control, quick chuck- 
( ing facilities, accuracy and speed. 


Write for bulletins #600 and #800 about the 
complete line of MARVEL Sawing Machines 
which meet all requirements of modern shop 
production. 


VV V VV “neon 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People” 
5750 Bloomingdale Ave., Chicago, Ill. 
Eastern Sales Office: 199 Lafayette St., New York 


Mention ‘‘The Tool Engineer” to advertisers 




















Muttine Saline is 
BASIC 
ENGINEERING DESIGN 


TAUGHT AS STANDARD WAY BACK IN SCHOOL DAYS. 


IN WIDE USE WHEREVER POWER MUST BE UNFLINCH- 
INGLY TRANSMITTED. 








N old acquaintance from way back in your school days, mui- 
tiple spline design now serves you on Bristo Socket Screws. 


Good reason! 


Here is power unflinchingly transmitted from the wrench to the 
screw. No loose, wobbly contact here. No wasted motion. No slip- 
ping. Extra strength can be exerted on the turn with no danger of 
splitting, shearing or rounding the socket. Bristos set tighter, stay 
tighter. Assemblies take less time. Production costs are cut. Isn’t 
thet what you want? 


Put Bristos on your assembly and prove these advantages for your- 
self. Send today for sample Bristos and illustrated, informative 
Bulletin 83-5V, No cbligation. The Bristol Company, Mill Supplies 
Division, Waterbury, Conn. 


BRISTO 


Multiple Spline 
SET AND CAP SCREWS 


Approved by the American Stan- 
dards Association and the Ameri- 


bli 
re caa Society of Tool Engineers 


BRISTO MAKES YOUR PRODUCT BETTER 
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Cleveland Detroit 


IACARA 


PRESSES 


SHEARS 
MACHINES 


for 
Shearing, Blanking, 
Drawing and Forming 
Metal Sheets & Plate 


Write for Bulletins 


Showing Latest 


4 


Developments 


f 


in Machines 
for Fabri 


' 
>» Sheet Metal 


ation 


NIAGARA MACHINE G&G TOOL WORKS 
Vom £0). aon - 108 2 2,4 O mm, me 


Yew 





JANUARY MEETINGS 


(Continued from page 54) 


ROCHESTER 
January 10, 1940—Dinner, 6:30 P.M. Todd Union. Tech- 
nical Session, 7:45 P.M., Lower Strong Auditorium, Uni- 
versity of Rochester River Campus. 
Speaker: F. W. Warner, General Electric Co., Plastics Dept. 
Subject: “Modern Plastics.” Mr. Warner will bring a 16 mm. sound 
and color film entitled “Modern Plastics Preferred.” 
Reservations: By membership return card or phone Stone 2893. 


ROCKFORD 
January 4, 1940—Faust Hotel. Entire 11th floor. Educational 
exhibits continuous from 5:00 to 12:00 P.M. Dinner with 
entertainment, etc., at 6:20 P.M. Dinner speaker to be an- 
nounced. Business—Election of Chapter Nominating 
Committee. Technical Session at 9:00. 
Speaker: Y. J. Bruce, Metallurgical Engineer Jones & Laughlin Steel 


Corp. 
Subject: “Aspects of the Mechanics of Machining.” 


SCHENECTADY 
January 8, 1940—8:00 P.M. Rice Hall, General Electric Co. 
Schenectady. 
Speaker: Mr. F. W. Warner, G. E. Plastics Dept., Pittsfield. 


Subject: “Plastics.” Also a sound and color film on “Modern Plas. 
tics Preferred.” Members are requested to bring friends. 


SYRACUSE 
January 9, 1940—Dinner, Syracuse Industrial Club. 


Speaker: J. L. Rodgers of the Bakelite Company. 
Subject: “Plastics in Industry,” illustrated with slides and sound 
films. 


TWIN CITY—(Minneapolis-St. Paul) 
January 10, 1940—Dinner meeting, 6:30 P.M 
Institute. 
Subject: “Gages and Gaging Systems.” 


Speaker: A representative of a well-known company. There will 
be a large exhibit of gages featured at this meeting. 


Dunwoody 














DANLY 


PRECISION DIE SETS 




























Danly All-Steel Sets 
Danly Commercial Sets 
Danly Die Makers’ Supplies 


DANLY SERVICE 


9 Danly Warehouses Provide 
24-Hour Service for 85% of 
All Metal Fabricating Plants 


Danly Machine Specialties, Inc. 
2122 South S2nd Avenue, Chicago, Iii. 
513 East Buffalo Street, Milwaukee, Wis. 
Long Island City, N. Y., 36-12 34th Street 
Dayton, Ohio, 990 E. M tA 

Detroit, Michigan, 1549 Temple Avenue 
Rochester, N. Y., 16 Commercial Street 
Cleveland, Ohio, 1745 Rockwell Avenue 
Philadelphia, Pa., 3913 North Broad Street 
Ducommun Metals G Supply Co., P.O. 
Box, 310 Arcade Station, Los Angeles, 
Cal. 656-676 Townsend St., San Fran- 


cisco, Cal. 
DIE MAKERS’ 


DAN LY SUPPLIES 

















T. H. L. FRONT LEVER 


BENCH PUNCH 


PRICE WITH ONE 
— AND ONE 


$37.00 


immediate 
Shipment 


T. H. LEWTHWAITE 
MACHINE CO. 


(Est. 
307 E. 47th St. 





Built for hard, tough 
work — die cannot 
lose alignment with 
punch—all parts in- 
terchangeable. 


4” through 4” 1. Simplicity and sturdiness adapt this 

steel. Can also be center to heavy duty with extra 

made for holes up long life. 

to %” in thinner 2. Sufficient bearings for radial, 
1 Ss k thrust, and alignment loads result- 

merer. sie ing in 50% more radial load than 

punches and dies the average live center 

available from 7s 3. Large spindle, small head, and short 


to 4” by 64ths. 


1890) return it. 
New York MOTOR TOOL MFG. co. 
12281 Turner Ave., Detroit, Mich. 


Capacity—!,” holes 
through #;” steel; 





Just What You Have Been 
Wanting—An Economical 
Live Ball and Roller 
Bearing Center 


For Lathes, Hand Screw Ma- 
chines, Grinders, and Mills 


overhang spells rigidity—result, no 


chatter. 
4. Has special oil seal to retain lubri- 
cant and resist foreign matter 


Weight, 70 lbs. 


A folder giving prices and complete 
detail will be mailed to you 
just for the asking. 

A lower first and last cost. Let us prove 


it by sending you one today for a ten day 
trial, and if not satisfactory in every way 
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GAMMONS 
OF 


MN achesler 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 





GCAMMONS-HOLMAN CO., MANCHESTER. CONNECTICUT 














Angle Tangent To 
Radius Dresser for 


The Vinco 


Internal, External and Surface Grinding Machines 


Patented June 5, 1934. Other Patents Pending 





Thousands of dollars are lost annually in tool, gage and grinding de- 
partments by using obsolete methods in dressing angles and radii on 
abrasive wheels. The Vinco Angle Tangent to Radius Dresser has the 
basic patented feature of dressing angles and radii from the same axis 
without moving the diamond. Angles and radii are always accurate 


and tangent. It is acknowledged by hundreds of users to be the only 
accurate, economical and efficient dresser on the market. It is a perma- 
nent, precision-made tool and will last a life-time. It eliminates all 


worry and uncertainty, and saves 75% in dressing costs. It is fully 
guaranteed to be satisfactory. Send for New Descriptive Circular. 


VINCO TOOL COMPANY 


7350 Central Ave. Detroit, Mich. 










DON'T THROW AWAY VALUABLE 
CARBIDE TIPPED TOOLS. $ $ 





e Write at Once for Our Folder on Carbide 
Tool Salvage 





Tips Remounted—Shanks Retipped 
Round Tools Expanded to Size— 
Grinding — Lapping 





CARBIDE TOOL SALVAGE DIV. 


SUPER TOOL COMPANY 


21650 HOOVER RD. DETROIT, MICH. 

















Drive Taps and Reamers 


WITH THE 


HIEGCLER 


ROLLER DRIVE 
Floating Holder 


“It Always Floats’ 










FLOATS 





<rrp-OoPrn7n 





Furnished with male or female taper, 
straight, threaded or special shanks to 
fit any machine used for tapping or 
reaming. 


Compensates for spindle mis- 
alignment, eliminating over- 
sized or bell-mouthed holes. 


Holders sent subject 
to your approval be- 
fore acceptance. 


W. M. ZIEGLER TOOL CO. 
1920 Twelfth Street DETROIT 
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a Pe si s? Met s? 
gner thods Engineers? 
A ae pers Nap Sila. Aes ae :.) If you cannoi use a tool now in 


LO0KINGAROUND 


what is 
by coe Scope 
| 





available 
there? Do 
you ever 
visit your 








be the tool under consideration neces- tool crib? 
sary? —the tool 
In the myriad problems which arise supervisor the tool room 
from the need for every new tool, the foreman? 

Tool Engineer — answer many ques- d.) If you cannot use one of the 
tions: but the first he must answer is: wide range of tools available 
1. Is this tool necessary? on the market. Do you ever 
a.) It is necessary if what it saves study a tool catalog? Do you 
justifies its cost. Did you ever read the ads in THE TOOL 
study the Law of Diminishing ENGINEER and other good 
Returns? journals? Read the New Pat- 

b.) If a slight redesign in product ents issued? 
or method will not avoid its e.) It is only then, necessary that 
need. Why not share your you design and make it when 
problems? Do you ever talk it is more economical in time 
it over with your Product De- and cost to build than to buy. 





Imagine cutting-off 1!/,"" round cold rolled steel stock in 2'/2 seconds! 
That's what Abrasive Company Cut-Off Wheels are doing regularly on 
high speed abrasive cut-off machines. And on production work that means 
important savings in time and money; to say nothing of improved quality 
of cut. Resinoid (synthetic resin) bonded for high speed operation up to 
16,000 S.F.P.M., they cut practically all materials encountered in modern 
industry, including all types of steel, alloy steel, cast iron, brass, bronze, 

aluminum, forgings, wrought iron, stone, 


S marble, granite, brick, tile, terra cotta, hard 

rubber, plastics, hard carbon, porcelain, etc. 

wi 0 ay ot If you operate cut-off machines or have a 

¢\ P ga ne cutting problem investigate Abrasive Com- 

gan” ove pany Cut-Off Wheels. Details gladly sent 
wae mw oo on request. 
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Perhaps a good tool shop will make 
it for less. When you make your deci 
sion have the boss OK ind I wish 


you luck. 


When shall a tool be built 





The second question the Tool Engi 
neer must answer is s. Every well 
run shop goes according to a schedule 
and the more accurate the schedule is 
planned the smoother will it run. 


l. A tool shall be designed and buil! 
before the shop needs it. 

a.) Have the date set for the manu 
facturing schedule of the piec 
parts under consideration. 

b.) Don't wait 








for an in- se 
spiration ~~ — 

for an idea shel 7 VA 
to strike x of 
you—Start rr 
vvorking 7 \ 

on it. Use a AN ; 
some per- 

spiration 

as well as inspirat 

.) Don't use the t expressio! 
"Let them hel; hemselves”’ 
hey may surpri: ind d 
it, and the boss might discover 
he doesn't need 

1.) Use speed if yr ble in all 
rough planning juickens 

mind—Make 4 or rough 
sketches of how 1 could ac 
complish the end—Make a bet 
er sketch of the best 
) Submit them all to the boss 
He's no "‘dumb-bell” either. 

f.) Use a check system for every 
job you design. You expect 
man greasing youl ir to 
a chart. 

Cut out all gqguess-work. Mak« 
your own list of fact n Tool 
ngineering that 1 should 
> in your particular plant— 
Sante them to every job you 
design—You will avoid a lot of 
trouhle if you d 

Next month I'll give sugges 
ions along this line. 

P OPI 

* Ren i j 
han its a: \ ir 
sreated equal to a 

WHY UNEMPLOYMENT? 
(Continued from page 48 
ing the way. Unemployment is not th: 
result of the machine, and less work 
will not lower prices. 

We may with a clear conscience re 
gard our past accomplishment as a 
benefit to society; but w hould now 
help bring to ] us ( 
the trouble i! pu 
Qpinion, attempt r ndition 
which balk for tir I 
joyment of a more abundant 

Fy 19290 ic 
or mo nici in | an 

la t 8,000,00 

ae 

















NEW 
BRADFORD LATHE 








| BOYAR-SCHULTZ PROFILE GRINDER 
Bench Model No. 1 


“Our Boyar-Schultz Profile Grinder has for seven 
months, given satisfactory service, beyond my expecta- 
tion.” Praise indeed, to come from our Tool Room 
Foreman who is a very exacting and practical man.” 





This statement from a letter in our files, is from a well 

MADE IN er pp ror and is one of many similar expres- 

a 7 = sions of the operation of BOYAR-SCHULTZ Profile Grind- 
12” — 14” — 16 SIZES ers in tool and die shops. 


If you have work requiring grinding and fitting difficult 
Bulletin No. 246 shapes, contours and irregular profiles found in the mak- 
ing of dies, punches, templates and cams, it will pay you 
to investigate the time saving possibilities of Boyar- 


The Bradford Machine Tool Co. wisi Wawro 


Write for Circulars 
CINCINNATI OHIO 
Established 1840 Boyar-Schultz Corporation 
Dealers Wanted in Some Territories. 2116 Walnut Strect Chicago, Illinois 


TUTTE] ARMSTRONG 


poete) & STEE Step up your Tool 























Room Schedule with 












more... 


=a 
ee | | ARMSTRONG 
| 


OILDIE 
T 
| NON-DEFORMING oo ene 
The best solution fo 
' Cc .90 jammed-up tool room is More 
| Cr 1.60 ARMSTRONG TOOL HOLD- 
| ' ERS. With the right tool 
' VM 45 ' holders for every operation 


you can step up machine tool 
speeds and feeds far beyond 
the “standards”’ set in the 
old bar tool days. 

The Armstrong System pro- 
vides tool holders for every 
operation on lathes, planers, 
slotters and shapers—over 100 different sizes and shapes each correct 
in design and proportion, correct in cutting angle and tool approach; 
each the most efficient tool available for its particular work pains- 
takingly worked out to give_maximum rigidity with maximum clear- 
ance. Because ARMSTRONG TOOL HOLDERS are strong beyond need, 


Lo ALAL handy and multi-purpose, there is a tendency in many shops to use a 
few tool holders for all tvpes of work. This is false economy for the 


; maximum efficiency can only be had with the correct type and correct 
size ARMSTRONG TOOL HOLDER for each operation—and for each 
e machine tool. 


<< _— ee 

If you want to break the jam in your tool room, to turn out the same 
work in fewer machine hours, check the tool holders on lathes, planers, 
slotters -and shapers against the new C-39 Catalog. Then, when properly 
tooled step-up speed and feeds. 


ARMSTRONG BROS. TOOL CO.| ARMSTRONG 
“The Tool Holder People” oo a = 
Te. oo >See ane, | 360 N. Francisco Ave., Chicago, U.S.A. 
; : ee ms | Eastern Warehouse and Sales: 
' San Francisco 199 Lafayette St., New York, N. Y. 


Users report trouble-free, 
improved performance on 
Heavy Blanking, Punch- 
ing and Shaving dies. 
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i toted 3 4355 


HARDNESS TESTER 


Standardized 
Jig Bushings 


ACME DRILL JIG BUSHINGS are made 
by the most exacting and scientific meth- 
ods—insuring long wear plus accurate 
fit—concentric within .0003” full indi- 
cator reading. Prompt delivery from stock 
on over 6700 ACME Standard items and 
over 4200 A.S.A. Standard items all com- 
pletely finished ready for use. Special 
sizes to order. 


Send for Bulletin containing complete 
data and low prices. 








G 
? 
bi! 





@ Manufacturing specialists of hard- 
ened and ground complete machine parts 
requiring extremely close limits, lapped 
fits, etc.; also hydraulic appliances for 
pressures up to 20,000 Ibs. per sq. in. 































; WILSON ACME INDUSTRIAL CO. 


208 N. LAFLIN STREET - CHICAGO, ILLINOIS 


te NOW AVAILABLE —3 NEW BODY SIZES 


| CERROMATRIX saves 1 80 h ours OF PRESS FIT BUSHINGS CONFORMING TO LATEST A.S.A. REQUIREMENTS 
| in this Punch and Stripper— 


Mitcham Works Ltd. made this punch and stripper 

plate complete in 20 hours, using Cerromatrix as 

shown in stripper plate and in mounting of punches. 

Estimated time if done by fitting and filing meth- 

_ ods — 200 hours. This tool has produced several 

hundred thousand blanks of .0625" steel sheet 
~ with no signs of shifting of punches. 


| Send for new free Cerromatrix Manual. i =UNIVERSAL ENGINEERING CO. 
CERRO DE PASCO COPPER CORPORATION aes 


“@4 WALL STREET + + « NEW YORK, N.Y. 
BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON, ENGLAND 
‘CANADIAN 


REPRESENTATIVES: DOMINION MERCHANTS LTD., MONTREAL, CANADA YOULL SAVE 


TIME 


AND TROUBLE... 

SPECIFYING abet 
TWIST DRILLS, HOBS, 
REAMERS . . . MILLING 
CUTTERS, Special TOOLS 


NATIONAL TWIST 
DETROIT, 

Tap and Die Division, WINTER BROS. CO., Wrentham, Mess. 
Factory Branches: New York, Chicago, Philedelphic, Cleveland 
Distributors in Principal Cities 





a a Concord Avenue, N.Y. City 
«* ve 





Three new sizes now complete the 
standard line of Universal quality 
drill bushings. All Universals have 
rust proof black domes and super- 
finished bores assuring concentric- 
ity and unexcelled wearing qualities. 
Write for facts. 

















DRILL aw TOOL CO. 


U.S. A. 
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The Hartford 


~ SUPER-SPACER” 





we ate SO is ih 


~ ACCURATE—RIGI D—FOOL-PROOF 


The Hartford Super-Spacer is a new and superior spacing device 
for the rigid control of accurate machining operations within its 
scope. It is simple and rugged in design, substantially and 
precisely constructed and adaptable for a multitude of ma- 
chining operations. Speeds and feeds limited only by the capac- 
ity and power of the machine are available with the Super- 
Spacer. Heavy cuts do not impair the accuracy of indexing, 
which is extremely rapid and positive—without the possibility 
of error. This chuck provides a secure and sufficient means 
for holding most jobs. 


For further information write 


THE HARTFORD SPECIAL MACHINERY 


COMPANY 


HARTFORD CONNECTICUT 














GEAR PUMP 











John §. Barnes Corporation 


DETROIT SALES OFFICE MAIN OFFICE 
503 NEW CENTER BLDG. AND FACTORY 
TR-1-1706 ROCKFORD, ILL. 

















JKstns 


Precision Diamond Tools 








For Accurate Work 


The illustration above shows the effective 
design of the STA-KOOL Diamond Tool 
Holder. 


STA-KOOL—Dissipates Heat 
Prolongs Life 
Reduces Cost 
Write for further information about 
STA-KOOL — ‘‘Tool Engineered’ for 
precision. 


J. K. SMIT & SONS, INC. 
157 Chambers Street, New York, N.Y. 


968 Farmington Ave., Law and Finance Bldg. 
Hartford, Conn. Pittsburgh, Pa. 


Detroit — Chicago — Seattle — Toronto 





Te 2 
IN MILLING SCALY STEEL CASTINGS 






- 





ALY, SAMO SURFACE 
“6 
CAST STEEL WORK PIECE 





1S" PER MIN. 


TABLE FEED) 
( MILLING MACHINE TABLE 


10 blade cutter shown above; 12 
blade cutter at right. Photo courtesy 
McCrosky Tool Corp., Meadville, Pa. 


KENNAMETAL 


Mills 15 to 30 Times More Pieces in Ke die’ Time per Piece 






































TYPE OF BLADE | PIECES PER GRIND MILL. TIME/PIECE 
KENNAMETAL-tipped | 300 Less than 1/2 min. 
High Speed Steel 10 to 20 3 minutes 

The above tests were made on steel blades. KENNAMETAL is_ harder 
as cast; that is, without previous than the hardest tool steel, but 
removal of sand or scale. This is an stronger than other carbides of same 
unusually severe test for a hard car- hardness range . . . assuring out- 
bide material, yet there was no break- standing performance over a_ long 


age of the KENNAMETAL-tipped period of tool life. 





INVESTIGATE KENNAMETAL CHIP BREAKER TOOLS 


Because of its superior strength, to tip single point cutting tools 
chip breakers may be ground on or special tools such as milling 
KENNAMETAL without seriously cutters, KENNAMETAL will 
weakening the tip—enabling you speed up production — produce 
to dispose of long, unbroken more accurate work. Write for 
steel chips safely . . . quickly catalogue and complete informa- 


. economically. Whether used tion without delay. 
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MSKENNA METALS (2 


600 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A 
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Team-Working for Your Profit 


Sutton 
FEED 
FINGERS 
with long-life 


spring temper 


Sutton 
DIAMOND- 
GRIP 
Collets 


grip tighter under 


less tension. 





Pur this team to work on your screw machines and watch 
production improve and spoilage drop. For full details ask for 
Sutton Catalog No. 12. 


SUTTON TOOL CO., 2895 West Grand Bivd., Detroit, Mich. 


uct 


ACCESSORIES FOR SCREW MACHINES 











VICTOR BARGAINS IN NEW 
SWIVEL VISE 


The Reliable Vise—with the powerful grip 
designed for use on Milling Machines, 
Shapers, Planers and Drill Presses. 











The Vise can be removed from the circular base 
and used as a plain Vise if desired. 


JAWS ARE TOOL STEEL, HARDENED AND GROUND 
CIRCULAR BASE GRADUATED IN DEGREES. 


SPECIFICATIONS 


Width of Jaws 6 inches, Depth of Jaws 11 inches, Jaws Open 
4 inches, Weight 55 pounds. 


Price $16.50 


Width of Jaws 4 inches, Depth of Jaws 11/4 inches, Jaws Open 
3 inches, Weight 30 pounds. 


Price $11.50 


On purchases of two or more 10 Per Cent Discount. 
Money refunded if not satisfactory. 


VICTOR MACHINERY EXCHANGE 
251 Centre Street New York City 
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Anmeuncieg AN ADJUSTABLE DEPTH 


COLLET CHUCK BY UNIVERSAL 


No tang or taper required. Uses broken 
or whole drills. Adjusts to within 
.002” to .003”. Write 
for facts. 






UNIVERSAL ENGINEERING CO. 


FRAN EE RS MICHIGAN 








MR. ENGINEER! 


WELDING You will be interested in 
FOR STRONG our NEW VERTICAL 
ACCURATE PRESS TYPE WELDERS 
COMPACT for precision work 
CHAS. EISLER has over 
50,000 SPOT WELDERS 


in daily use Welders 
from V4 to 500 KVA 

We also make a full 
line of standard and spe 


cial TRANSFORMERS 
Please write to us for 
more information 

A. C. Arc Welders from 
100 to 400 amps. 





CHAS. EISLER 
EISLER ENGINEERING 
COMPANY 
144 So. 13th St 
Near Avon Ave.) 
Newark, New Jersey 
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Rir Conditioning 


Sel-up lime reduced to a 
minimum hy the quick and 
accurale ‘nterchangeability 
of Mavis Expanding Blocks 





l, this interesting set-up, Davis Expand- quick and accurate interchangeability has 
ing Block Type Boring Tools are used to reduced the set-up time to a minimum and 
bore compressor cylinders for the Carrier resulted in a very satisfactory and econom- 
Corporation, Syracuse, New York. ‘cal performance. 

These dependable Davis Tools, mounted 


‘1 a six-spindle Moline Cylind If you have a difficult or unusual boring 


Machine, rough and finish bore job, it will pay you to find out just what 
ders, after which the latter are finish- Davis Boring Tools could do for you. Send 
reamed to size. us prints of your work and, without obli- 


Davis Block gation, we will submit you 4 helpful, spe- 
proved very efficient on cific recommendation. 


DAVIS BORING TOOL DIVISION 
Larkin Packer Company, !nc-. St. Louis, U S.A 





